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1.0 INTRODUCTION

This report was prepared on behalf of Beazer East, Inc. (Beazer) and presents the results of the
supplemental groundwater characterization conducted for the shallow and intermediate
groundwater-bearing units at the South Cavalcade Superfund Site located in Houston Texas
(Figure 1-1). The scope of the field investigation was developed through a series of meetings
and communications among representatives of Beazer, U.S. Environmental Protection Agency
(EPA) and the Texas Commission on Environmental Quality (TCEQ).

The scope of the investigation was discussed with EPA and TCEQ during a meeting in Houston
on April 5, 2005 and concurrence regarding the scope of work was achieved. At the meeting,
EPA requested that Beazer prepare a brief workplan describing the scope of the investigation and
the methodologies to be utilized for its implementation. The workplan was originally submitted
to EPA in May 2005. Following receipt of comments from EPA and TCEQ, the workplan was
revised to address the comments and resubmitted and subsequently approved on August 17,
2005. Field work was conducted in September 2005. The results of the investigation were
presented to and discussed with EPA and TCEQ at a meeting on December 12, 2005. During the
meeting, the content of this report was discussed and agreed upon.

The following section (Section 2.0) presents the project objectives. Project background
information, including site description, site groundwater remedial history, conceptual model and
summary of the operation of the DNAPL recovery system, are included as Section 3.0.
Section4.0 includes a discussion of the implementation of the scope of work. The results of the
investigation are presented in Section 5.0 and conclusions and recommendations are included in
Section 6.0.

1-1
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2^0 PURPOSE ~~~ ~~

The overall purpose of this investigation was to provide additional data to support re-evaluation
of the current groundwater remedy for the Site to include a Monitored Natural Attenuation
(MNA) component. The specific project objectives were as follows:

• To further define groundwater migration pathways for the shallow and intermediate
aquifers, as they pertain to contaminant distributions;

• To refine the delineation of the dissolved phase plume in the area southwest of the
Site; and,

• To provide additional data and information to support the design of a MNA
monitoring network.

The investigation of the shallow and intermediate zones targeted potential preferential pathways
for migration of impacted groundwater from the potential source areas at the Site, as identified
through separate analyses of site-specific geologic information performed by Beazer and EPA
and as agreed upon during a September 8, 2004 meeting.

As discussed with the EPA and TCEQ during the December 12, 2005 meeting, the content of this
report was expanded to include an evaluation of the DNAPL recovery record and presentation of
the technical basis for discontinuing recovery, if appropriate.

VKW
I INCORPORATED
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~~ 3 J ~ S I T E BACKGROUND

3.1 SITE DESCRIPTION

This description is largely excerpted from the Verification of Groundwater Fate and Transport
Evaluation Report (VGFTER; KEY, 2000). The Site includes approximately 66 acres of urban
land located approximately three miles north of downtown Houston, Texas. It is rectangular in
shape and is approximately 3,400 feet in the north-south direction by 900 feet in the east-west
direction. The Site was operated as a wood treating plant from 1910 until 1962. Creosote and
various metal salts were used as the wood preservatives. The wood treating process area was
located in the southern portion of the Site along Collingsworth Street. Koppers Company, Inc.
(Koppers) operated the wood treating facility from 1940 until its closure in 1962. A coal tar
distillation plant was also operated by Koppers on the southeastern portion of the Site from about
1944 until 1962.

The Site is currently occupied by three trucking firms and much of the ground surface is covered
by concrete or asphalt pavement, or buildings, as shown on Figure 3-1. The ground surface is
also covered in an area where Beazer constructed a concrete cap to cover soil that exceeds the
remedial goal specified in the Record of Decision (ROD) for the Site. The central portion of the
Site is for the most part undeveloped. However, one of the trucking firms recently expanded its
operations into the western portion of the central area. A groundwater treatment facility is
located along the eastern Site boundary in the central portion of the Site.

Land use in the vicinity of the Site is a mixture of commercial, industrial and residential.
Industrial and commercial properties are located to the east and across Collingsworth Street to
the south of the Site. The North Cavalcade Superfund Site, which is also the location of a former
wood treating facility, is located directly across Cavalcade Street to the north. Active rail lines
immediately border the Site to the east and west. The nearest residences are located several
hundred feet west of the Site. The Harris County Toll Road Authority (HCTRA) is planning an
extension of the Hardy Toll Road which will border the western Site boundary. As a result, the
HCTRA is in the process of acquiring the railroad right-of-way and certain residential properties
to the west of the Site,

3.2 SUMMARY OF GROUNDWATER REMEDIAL HISTORY

The following timeline is summarized from the VGFTER (KEY, 2000) and also includes more
recent work:

1983 - The Houston Metropolitan Transit Authority investigated the Site for potential use in the
municipal mass transit system. Results of this investigation indicated localized areas of potential
impact and the Site was subsequently referred to the Texas Department of Water Resources
(TDWR).

April 1984 - TDWR recommended to USEPA that the Site be placed on the National Priorities
List (NPL). In October 1984. USEPA proposed that the Site be added to the NFL.

INCORPORATED•i^n^^MH
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March 1985 - Koppers entered into an Administrative Order on Consent (AOC) to conduct a
Remedial Investigation/Feasibility Study (RI/FS) at the Site.

June 1986 - The Site was formally added to the NPL.

August 1988 - The RI/FS was completed by Koppers. The Remedial Investigation (Keystone
Environmental Resources, July 1988) and Feasibility Study Reports (Keystone Environmental
Resources, August 1988) were submitted to USEPA.

September 1988 - A ROD was issued by USEPA which presented the selected remedial
alternatives for Site soil and groundwater. The selected remedial groundwater alternative
included extraction and treatment of groundwater containing constituent concentrations greater
than the remedial goals specified in the ROD. The ROD stipulated that "groundwater collection
will continue until constituents have been recovered to the maximum extent possible", as
"determined during the Remedial Action, based upon experience in operating the groundwater
collection and treatment system." The ROD specified that once USEPA had determined that
groundwater constituents have been recovered to the maximum extent possible, groundwater
collection would cease and any remaining constituents would be allowed to naturally attenuate to
background levels. The ROD also indicated that the groundwater could be remediated via in situ
biological treatment if equal performance was demonstrated.

May 1990 - A detailed Statement of Work for the South Cavalcade Site (SOW) was completed
by Bechtel Environmental, Inc. (Bechtel) on behalf of Beazer. The SOW described the remedial
design and remedial action (RD/RA) activities to be performed by Beazer including pilot study
tasks to support the design of the selected remedies.

March 1991 - Beazer entered into a Consent Decree with USEPA for implementation of the
RD/RA activities specified in the SOW. The SOW was subsequently incorporated into the
USEPA-approved Remedial Design Work Plan (RDWP) prepared by Bechtel on behalf of
Beazer, dated March 1992.

October 1993 - Pilot study tasks were completed. A 100% Design Groundwater Collection and
Reinjection System and Dense Non-Aqueous Phase Liquid (DNAPL) Recovery System Report
was prepared by McLaren/Hart Environmental Engineering Corporation on behalf of Beazer.
The Final (100%) Remedial Design Report was submitted to U.S. EPA in December 1994, and
was subsequently approved.

June 1995 - Construction of the groundwater remedial action was initiated, in accordance with a
USEPA-approved Remedial Action Work Plan (RAWP) dated May 1995 and associated support
documents. One DNAPL recovery well (RWN-4) and four groundwater collection wells (RWN-
1, RWN-2, RWN-3 and RWN-5) were installed within Groundwater Remedial Action Area
(GRAA) 1 located in the north section of the Site. One DNAPL recovery well (RWS-5) and
three groundwater collection wells (RWS-3, RWS-4, and RWS-6) were installed within GRAA

„ ,,
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2, which includes the area formerly occupied by the coal tar distillation plant. Two combined
ground water collection/DNAPL recovery wells (RWS-1 and RWS-2) were installed within
GRAA 3, which includes the area formerly occupied by the wood treating process area.

September 1995 - Start-up of the groundwater collection and DNAPL recovery components of
the groundwater remedy was conducted, following completion of modifications to the
groundwater treatment plant.

October 6, 1995 - USEPA prepared a letter to Beazer stating that "there is some question as to
whether USEPA will continue to apply the current remedial action goals [i.e., the remedial goals
specified in the ROD issued in 1988] to groundwater cleanup." This direction was taken in
response to a July 31, 1995 USEPA memorandum directing a policy favoring applicable and
relevant and appropriate requirement (ARAR) waivers at sites where it is technically
impracticable to remediate groundwater to Federal or State standards. Consequently, and in
accordance with an agreement between USEPA and Beazer, groundwater collection and
treatment was delayed pending determination of the potential inapplicability of the groundwater
remedial goals specified in the ROD. Operation of the DNAPL recovery component of the
groundwater remedy continued, and is currently ongoing.

January 1996 - Passive operation of the DNAPL recovery system (i.e. collection of DNAPL
without groundwater pumping to increase hydraulic gradients) was initiated in accordance with
the USEPA-approved 100% Remedial Design. Evaluation of the DNAPL recovery data
collected through June 1996 indicated that DNAPL had been recovered to the "maximum extent
possible" under the passive mode of operation. As a result and in accordance with the USEPA-
approved 100% Remedial Design, DNAPL recovery, with groundwater extraction to enhance
hydraulic gradients, was initiated in one GRAA (GRAA 3) to evaluate effectiveness. Evaluation
of data through September 1996 indicated that groundwater extraction (at a pumping rate of 0.3
gallons per minute [gpm] appeared to enhance DNAPL recovery in Wells RWS-1 and RWS-2.
Based on this observation, DNAPL recovery with groundwater extraction was initiated in
GRAAs 1 and 2 in October 1996. Beazer continues operation of the DNAPL Recovery System
in the gradient enhanced mode.

August 5,1997 - Beazer submitted a revised Groundwater Fate and Transport Evaluation Report
(GFTER) to the USEPA for review and approval. The fate and transport modeling presented in

-the-GF^FER-was completed by Beazer as a preliminary evaluation of whether natural attenuation
processes are sufficient to meet the remedial objectives for shallow groundwater at the South
Cavalcade Site. The results of the GFTER supported a preliminary hypothesis that effective
natural attenuation of dissolved organic constituents of interest (COI) is occurring in the shallow
groundwater zone at the Site. The GFTER was approved by the USEPA on August 14, 1997.

July 31, 2000 - Beazer submitted a study pursuant to the Work Plan for Verification of the
Groundwater Fate and Transport Evaluation (VGFTER) which had been reviewed and approved
by the USEPA. The Verification of the Groundwater Fate and Transport Evaluation Report
(VGFTER) presented the results of a rigorous site investigation to further evaluate the MNA

KG/'£N VIKONMENTAL.
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conclusions of the GFTER. The results of the VGFTER supported the conclusion of the GFTER
modeling that an MNA remedy is feasible for dissolved phase COIs in shallow ground water at
the South Cavalcade Site. The EPA concluded its review of the. VGFTER in July 2003.
Subsequent to the VGFTER, Beazer and USEPA have completed thorough evaluations of
historic site data and information to ensure that all Site source areas and potential preferential
pathways have been identified and investigated.

March 1993 to present - In addition to the ongoing DNAPL recovery operation, Beazer has
conducted annual groundwater monitoring in two deeper monitoring wells located in the vicinity
of the Site, as stipulated in the RDWP. One well monitors the "200-Foot Sand" aquifer at a
depth of approximately 220 feet below ground surface and the other well monitors a deeper sand
unit at approximately 500-feet below ground surface. The results of this monitoring show that
these ground water-bearing units have not been impacted by site-related constituents.

3.3 CONCEPTUAL SITE MODEL

A detailed Site conceptual model was developed and presented in Section 2.0 of the GFTER. An
overview of the Site conceptual model presented in the GFTER is presented in the following
paragraphs, to facilitate an understanding of existing Site conditions pertinent to the
supplemental groundwater characterization.

The COIs have been detected in groundwater within the shallow fluvial-deltaic deposits,
comprising intermittent, interbedded fine sand, silt, and clay that extend from the ground surface
to a maximum depth of approximately 22 ft-bgs and the underlying discontinuous sand unit
(referred to as the intermediate zone in the 100% Remedial Design), which lies at a depth of 40
to 50 feet-bgs. The water table typically occurs within the shallow zone at a few feet below the
ground surface. Groundwater flow within the shallow zone is generally in a westerly direction.
Aquifer testing results indicate average horizontal hydraulic conductivities for the shallow zone
for the northern and southern sections of the Site are 7.8 x 10"3 cm/sec (8,070 ft/year) and 1.6 x '
10"3 cm/sec (1,655 ft/year), respectively. Horizontal hydraulic gradients in the shallow zone are
relatively flat ranging from 1.76 x 10"3 to 5.88 x 10"3 ft/ft.

Groundwater flow within the intermediate zone appears to be also to the west, although
hydraulic gradients have been noted to be relatively small and somewhat variable. Horizontal
hydraulic conductivity values for the intermediate zone were determined through pumping tests
performed during the remedial design. The average hydraulic conductivities, calculated using
drawdown data from the piezometers monitored during the tests, for the intermediate zone in the
northern and southern areas are 3.9 x 10"4 cm/s and 3.2 x 10"4 cm/s, respectively. The hydraulic
connection between the intermediate and shallow zones appears to be negligible as indicated by
the lack of drawdown in the shallow wells during these tests.

A downward vertical hydraulic gradient has been measured between the shallow aquifer and the
intermediate zone. The potentiometric surface elevations for the intermediate zone are roughly
10 feet lower than the shallow zone water table elevations. The significant difference in

_ .
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potentiometric surface elevations is also consistent with limited hydraulic connectivity between
the two zones.

The COIs have been identified to be Polynuclear Aromatic Hydrocarbon (PAH) compounds and
benzene, toluene, ethylbenzene and xylene (BTEX) based on the analytical results of
groundwater samples collected from within the shallow and intermediate zones. These
constituents are typical COIs for sites where wood treating operations have been conducted using
creosote as a preservative.

The source areas for these COIs are the locations at the Site where DNAPL has been observed as
a separate phase in monitoring wells or visually observed during completion of soil borings.
Figure 3-2 shows the inferred extent of DNAPL in the shallow and intermediate zones. No
addition to, or movement of, DNAPL is anticipated over time, due to the strong indications that
the DNAPL has achieved a static distribution within the subsurface and the fact that 44 years
have elapsed since wood treating was conducted at this Site. However, the areas containing
immobile free-phase or residual DNAPL are anticipated to be a long term source for dissolved
phase COIs within shallow groundwater.

COIs dissolve from the DNAPL into the groundwater as a function of the effective solubilities.
Migration of COIs occurs in the general groundwater flow direction due to dispersion and
advection. Attenuation mechanisms such as dispersion, adsorption and bio degradation cause COI
concentrations to decrease with migration away from the source. These factors combine to
effectively limit the distance that dissolved COIs derived from a creosote source will migrate
from the source area. A detailed evaluation of these natural attenuation processes has been
conducted in the GFTER and VGFTER and is summarized in Section 3.4.

Consent agreements between EPA and the respective on-Site property owners prohibit use of the
Site for residential purposes. The consent agreements between EPA and the respective property
owners also prohibit on-Site groundwater use. The potential for Off-site use of groundwater in
the shallow and intermediate zone is virtually non-existent for the following reasons:

• Water in the local area is supplied by the municipal system and evaluation done as part of
the VGFTER showed that use of water from the municipal supply is more cost-effective
than the installation and operation of a private well;

• The quality of shallow groundwater is poor due to naturally occurring conditions;
• Groundwater yield from the shallow and intermediate zones are expected to be low; and,
• The HCTRA plans to construct a highway along the western Site boundary and HCTRA

has acquired several properties within this area for right-of-way purposes.

3.4 GFTER/VGFTER

The GFTER was initiated in response to a fundamental change in USEPA's approach to
groundwater remediation at sites where it is impracticable to remediate Groundwater to Drinking
Water Standards. These programmatic changes were outlined in a Memorandum dated July 31,

,, -
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1995 from USEPA Assistant Administrator Eliot Laws. In a subsequent letter to Beazer
(USEPA, Oct. 6, 1995, Letter from Glenn Celerier to Michael Slenska, Beazer), USEPA
indicated the following implications for the South Cavalcade Site: "There is some question as to
whether EPA will continue to apply the current remedial action goals to groundwater cleanup.
Therefore, should Beazer request, we will consider modifying the May 1995 Remedial Action
Work Plan (RAWP) to delay groundwater extraction and treatment until further notice."

In response to this letter, as well as fundamental concerns regarding the practicability of the
groundwater remedial action goals for the Site, Beazer with the approval of EPA, initiated the
GFTER, to evaluate MNA as a possible alternative to the remedial alternative selected in the
ROD. The overall objective of the GFTER and the subsequent VGFTER was to assess whether
any realistic potential risk to human health and the environment exists currently, or in the future,
with respect to reasonable potential exposure to dissolved constituents in shallow zone
groundwater. The GFTER was conducted using available data to formulate lines of evidence for
preliminary assessment of MNA feasibility. It involved predictive analytical fate and transport
modeling to demonstrate an understanding of natural attenuation and its role in controlling COI
migration. Rates of COI degradation were estimated with the model and extrapolation of these
rates indicated that dissolved phase COI distributions were stable.

The GFTER provided a preliminary indication of MNA feasibility and the VGFTER was
conducted to evaluate more lines of MNA evidence. The VGFTER Work Plan was reviewed
and approved by USEPA, and the field program was implemented in November/December 1999,
with supplemental work completed in April and June 2000. The primary and secondary lines of
MNA evidence that were evaluated in the VGFTER were supported by the following sampling
and information gathering activities:

• Sampling to verify the parameter values used in the GFTER analytical modeling;
• Monitoring of hydraulic gradients and groundwater flow directions;
• Sampling to characterize organic carbon concentrations in the aquifer matrix to evaluate

COI sorption;
• Evaluation of the physical properties of the aquifer matrix;
• Evaluation of DNAPL physical and chemical properties;
• Assessment of the potential for future groundwater use in the vicinity of the site;
• Sampling to define the plume core and central axis;
• Sampling to characterize electron acceptors and metabolic by-products;
• Sampling to characterize microbial capabilities regarding COI biodegradation; and,
• Sampling to characterize total organic carbon in groundwater, to evaluate for the

accumulation of COI daughter product.

A summary of the key conclusions from the VGFTER were as follows:

• The model parameters used in the GFTER were adequately representative of Site
conditions:

3-6
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• Monitor well locations used to assess the GFTER modeling were representative of
conditions within the plume core and therefore were appropriate for MNA evaluation;

• COI concentrations at downgradient locations were consistent with GFTER predictions
and therefore were supportive of MNA feasibility;

• No other significant dissolved plumes exist on the Site. Therefore the dissolved COI
distributions that were the focus of the MNA evaluation were the most extensive

• Natural attenuation is occurring at the site and an MNA remedy is feasible and
appropriate.

The evaluation of primary and secondary lines of MNA evidence in the GFTER and VGFTER
led to the overall conclusion that exposure potential to dissolved phase COIs in shallow
groundwater was negligible. Accordingly, Beazer recommended in the VGFTER that an MNA
monitoring program should be developed and implemented.

3.5 DNAPL RECOVERY

As mentioned in Section 3.2, Beazer continues to operate four DNAPL recovery wells on the
Site (RWS-1, RWS-2, RWN-4, and RWS-5) at the locations shown on Figure 3-2. DNAPL
recovery is enhanced by groundwater pumping. The cumulative DNAPL recovery record for
these wells is shown in Figures 3-3 through 3-6, and the total recovery record for the Site is
shown in Figure 3-7. A summary of DNAPL and groundwater recovery as of December 2005 is
provided below.

DNAPL
Recovery Well

RWS-1
RWS-2
RWS-5
RWN-4
TOTAL

Total DNAPL
Recovered (gal)

1742
335
87

1722
3886

% DNAPL
Recovered

44.8
8.6
2.2
44.3
100

Groundwater
pumping rate

(gpm)
0.3
0.3
1

0.3
1.9

Figure 3-7 shows that the rate of total DNAPL recovery over time is decreasing. The maximum
recovery rate was approximately 1.92 gpd, and it occurred in 1998 and 1999. Subsequently, the
rate decreased to approximately 1.05 gpd, and the average rate in recent years was approximately
0.84 gpd.

These trends indicate that the overall rate of DNAPL recovery is decreasing and, therefore, that
the effort per unit volume of DNAPL recovered is increasing. On this basis, Beazer considers
that there is minimal benefit in continuing the DNAPL recovery operation. It is also noted that
DNAPL recovery has little benefit in terms of dissolved phase migration, because a residual
DNAPL component is retained in the formation and will continue as an ongoing source for an
indefinite period. The various fate and transport studies conducted at the Site indicate that the

3-7 KtYfew 1SIRONM ENTAL
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potential for exposure to the dissolved phase plume is negligible, regardless of DNAPL recovery
efforts.

A further consideration for discontinuing DNAPL recovery is the potential effect of
discontinuing groundwater pumping. As noted above, DNAPL recovery is enhanced by a
relatively low pumping rate of 1.9 gpm distributed across the four widely-spaced DNAPL
recovery wells at the Site. The discontinuation of this groundwater recovery component is
expected have a minimal effect on dissolved phase migration, for the following reasons:

• The total pumping rate is relatively small and is applied over a large area.
• The downgradient areas of the dissolved phase source zones are not hydraulically

affected by the wells. Consequently, the migration of dissolved phase COIs away from
these source zone areas will be similar, with or without groundwater recovery.

• The groundwater flow rates at the Site are relatively low, particularly in the south end of
the Site. For example, with the hydraulic gradient and conductivity values used in the
GFTER, the ambient groundwater flow rate in the south end is estimated to range
between 1.7 and 14 ft/yr. At this low rate, it is noted that the existing extent of the
dissolved phase plume has not been significantly influenced by groundwater pumping.
The current extent is more indicative of pre-pumping conditions since the plume front
would have migrated away from the source several years ago.

In summary, Beazer considers that the DNAPL recovery operation produces negligible
environmental benefit and therefore should be discontinued. The effect of discontinuing the
DNAPL and associated groundwater recovery operations is expected to be insignificant with
regard to migration, extent and exposure potential for dissolved phase COIs in groundwater.

^ENVIRONMENTAL
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4^0 SCOPE OF WORK AND FIELD METHODS

4.1 SOIL BORINGS

Six soil borings were completed into the shallow zone and ten into the intermediate zone as
shown on Figure 4-1. Soil borings were advanced into the subsurface using direct push
techniques (e.g., Geoprobe ) by Advanced Drilling Systems, a licensed driller in the state of
Texas. A continuous soil core was collected from all of the borings. The soil was classified by
the field geologist according to the Unified Soil Classification System (USCS) and observations
were made of NAPL presence, odor, color, and qualitative degree of saturation. Draft logs were
reviewed daily to allow for real-time evaluation of the need for step-out boring locations. Soil
boring logs are provided in Appendix A.

Each soil core was scanned along its length with the Photoionization Detector (PID) to identify
the occurrence of volatile organic compounds (VOCs). One soil sample of relatively coarse-
grained strata was collected from each intermediate zone boring, for analysis of Total Organic
Carbon (TOC) content via the Walkley-Black Method. Following the completion of each soil
boring, all downhole equipment was thoroughly cleaned by washing all surfaces with an
Alconox® (or equivalent) solution and rinsing with potable water.

4.2 TEMPORARY WELL INSTALLATION

Temporary monitoring wells were installed in each of the soil borings (6 shallow and 10
intermediate) and construction details are summarized in Table 4-1. The wells were installed by
placing one inch PVC casing and screen into the steel casing used for the direct push boreholes.
The steel casing was then extracted, allowing the formation to collapse around the PVC well.
The shallow wells were installed at depths ranging from 20 to 24 feet below ground surface (bgs)
and set with their base at least six-inches below the interface between the shallow zone and the
underlying clay. Screens were set to span the total thickness of the shallow zone sand, and
varied from five to 15 feet in length.

The intermediate zone wells were installed at depths ranging from 48 to 64 feet (bgs). Well
screens were set to span the total thickness of sandy intervals encountered in the intermediate
zone, and ranged from five to 15 feet in length. Before installation of the intermediate zone
wells, three inch PVC casing was installed and grouted into the clay layer underlying the shallow
zone, to prevent cross contamination between the shallow zone and intermediate zone.

4.3 SITE WIDE GROUNDWATER MEASUREMENTS

Before sampling of existing wells, groundwater levels and apparent DNAPL thickness (if
present) was measured using an electronic oil/water interface probe. Measurements were made
at a precision of 0.01 foot. These data are summarized on Table 4-2.

4- 1 ^^mt̂ fENVIRONMENTAL.
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44 GROUNDWATER SAMPLE COLLECTION AND ANALYSIS

Groundwater samples were collected at each of the 16 temporary well locations (Figure 4-1) and
21 existing monitoring well or piezometer locations. Figures 4-2 and 4-3, respectively, show the
locations of the existing shallow and intermediate zone monitoring wells and piezometers that
were sampled. The Work Plan also included sampling of six additional existing wells, but these
wells could not be sampled for the following reasons: 1) Wells MW-08, MW-09, MW-24, and
MW-16 could not be located for various reasons, 2) Well MW-11 was damaged, and 3) Well
MW-12R contained DNAPL.

The temporary wells were sampled using low flow micro-purging techniques and the following
decision framework:

• A peristaltic pump was the preferred equipment for well purging and sample
collection;

• If water level in the well dropped too low to use a peristaltic pump, then a bladder
pump was used;

• If the water was too turbid to handle with a bladder pump, then a disposable bailer
was used; and,

• If the well went dry during purging, it was allowed to recover and the sample was
collected as soon as possible.

Groundwater samples were not collected from existing monitoring wells where DNAPL was
detected. Of the wells schedule for sampling, only Well MW-12 contained a measurable
thickness of DNAPL. Groundwater purging and sampling of existing wells was conducted using
low flow methods, as described above.

Field parameters including temperature, pH, conductivity, turbidity, dissolved oxygen (DO), and
oxidation-reduction potential (ORP) were recorded at regular intervals during purging. These
data are included on the Groundwater Sample Collection Record Forms included as Appendix B
and in Table 4-4. Purge water was discharged into a bucket and was visually inspected for
indications of hydrocarbon sheen. Groundwater samples were collected directly into pre-
preserved, laboratory supplied containers, and placed immediately on ice.

The coolers were prepared with sufficient packing material to protect the sample jars and bottles
during shipment. Samples were shipped via Fed Ex to Severn Trent Laboratory (STL)
Pittsburgh, Pennsylvania for analysis. A chain-of-custody (COC) form was completed by a KEY
representative and accompanied the samples to the analytical laboratory (Appendix C). The
samples were analyzed for benzene and naphthalene using USEPA SW-846 Method 8260B.

All non-dedicated downhole equipment (i.e. pumps, cable, and oil-water interface indicator)
were decontaminated between sample locations by washing with Alconox (or equivalent)
solution, followed by a deionized water rinse. All purge water was discharged to the on-site
water treatment facility.

. ~
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4.5 SURVEY

Each temporary well location was surveyed relative to the Texas Coordinate System, South
Central Zone, and the 1973 United States Coastal and Geodetic Survey adjustment of the 1929
mean sea level datum. The survey was conducted by Clark-Romero Corp, a licensed Texas
surveyor. Survey data are provided in Table 4-3.

4.6 DECOMMISSIONING OF THE TEMPORARY WELLS

The temporary monitoring wells were decommissioned in accordance with Administrative Rules
of the Texas Department of Licensing and Regulation 16 Texas Administrative Code, Chapter
76.1004: Technical Requirements — Standards for Capping and Plugging of Wells and Plugging
Wells that Penetrate Undesirable Water or Constituent Zones.

The decommissioning procedure for the intermediate zone wells was as follows:

• The well screen and riser were removed from the borehole;
• The open borehole was grouted up to the bottom of the temporary casing, with a

cement-bentonite mixture;
• The temporary casing was removed and the open borehole was grouted to the ground

surface; and,
• Each location was restored with concrete, to original grade.

Temporary shallow zone monitoring wells were decommissioned as follows:

• The well screen and riser were completely removed from the borehole;
• The boreholes were sealed to the ground surface with a cement-bentonite grout; and,
• Each location was restored with concrete, to original grade.

4.7 INVESTIGATION DERIVED WASTE

Investigation derived waste (IDW) included soil cuttings, purged groundwater, decontamination
fluids, disposable sampling materials, and personal protective equipment (PPE). All liquid IDW
was discharged to the on-Site groundwater treatment system. All solid IDW was contained in
labeled, steel 55-gallon drums which was subsequently disposed off-site at a permitted facility.
Sample tubing and PPE (gloves, etc.) from the investigation were placed in bags, tied up, and
stored at the Site. PVC well material was cut in 3-5 foot lengths, placed in bags, and disposed
off-site at a permitted facility.

4-3 KLY'ENVIRONMENTAL.
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5.0 RESULTS

5.1 SITE GEOLOGY

Geologic information from the current program was used in conjunction with previous
information to develop the geologic cross sections shown in Figures 5-1, 5-2, and 5-3. The
geologic information acquired through the field investigation is consistent with the previous
understanding of Site geology.

5.2 GROUNDWATER FLOW

Figures 5-4 and 5-5 present groundwater potentiometric contours for the shallow and
intermediate zones, respectively, based on measurements from September 16-17, 2005.
Groundwater flow direction in the shallow zone was consistent with previous work, and is
generally from east to west. Groundwater flow direction in the intermediate zone is also
generally to the west, but the flow field is more convoluted than the shallow zone, probably due
to the discontinuous nature of the intermediate zone sand layers.

5.3 TOTAL ORGANIC CARBON IN INTERMEDIATE ZONE AQUIFER MATRIX

Soil samples were collected from sandy horizons at 10 locations within the intermediate zone.
Analysis was conducted for Total Organic Carbon (TOC) by the Walkley-Black Method to
evaluate the sorptive capacity of the material. The results are shown in Table 5-1 and indicate
that TOC was not detected in the intermediate zone samples. This result is considered suspect,
because experience has shown that while the TOC of sandy material is typically low, it is almost
always detectable. These samples were not re-run due to the absence of significant dissolved
phase concentrations in intermediate zone groundwater samples.

5.4 GROUNDWATER QUALITY

A total of 16 temporary wells and 21 existing wells were sampled from September 14-20, 2005.
Samples were analyzed for benzene and naphthalene by USEPA Method 8260B. Analytical data
are provided in Table 5-2.

Shallow Zone

Groundwater results for the shallow zone are shown on Figure 3-7. Results from temporary
shallow zone wells were all below the ROD remedial goal of 5 ug/1 for benzene and a tap-water
based screening criterion of 6.2 ug/1 for naphthalene (It must be noted that the naphthalene
screening level is only referenced herein to facilitate the discussion on groundwater analytical
results. It should not be construed that this criterion is an enforceable standard or otherwise
applicable to this site). Some of the groundwater results from existing shallow monitoring wells
exceeded the naphthalene screening level only. The greater concentrations of constituents were
all detected in the immediate vicinity of the previously identified shallow source zone locations,
as shown on Figure 5-6.

5~ 1 mA KfcJeftf VIFtONM EN TA L
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These results are consistent with natural attenuation of site constituents within a relatively short
migration distance away from the source zone. They provide delineation of the extent of impact
to the southwest of the Site and they indicate the absence of significant constituent migration
along the potential shallow zone migration pathways targeted in this investigation. Where
existing wells had been sampled previously, the current results are consistent with previous data.

Intermediate Zone

Groundwater results from the intermediate zone are shown on Figure 5-7. Results from
temporary intermediate zone wells were all below the ROD remedial goal of 5 ug/1 for benzene
and the tap-water based screening criterion of 6.2 ug/1 for naphthalene. Six of the seven
permanent intermediate zone monitoring wells exceeded the naphthalene screening criterion and
one exceeded the remedial goal for benzene.

Similar to the shallow zone samples, the greater concentrations of constituents were all detected
in the immediate vicinity of the previously identified intermediate zone source zone locations, as
shown on Figure 5-7. These results are consistent with natural attenuation within a relatively
short migration distance from the source zones. They also indicate the absence of significant
constituent migration along the potential intermediate zone migration pathways targeted in this
investigation. Where existing wells had been sampled previously, the current results are
consistent with previous data.

~
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——™~~Zo CONCLUSIONS/RECOMMENDATIONS ~

The results from the Supplemental Groundwater Characterization are summarized according to
the specific project objectives presented in Section 2.0.

i

Investigate Potential Preferential Pathways - Benzene concentrations were less than the ROD
remedial goal and naphthalene concentrations were less than a tap-water based screening
criterion in all temporary well groundwater samples. These results conclusively indicate that
significant constituent migration is not occurring within the targeted potential migration
pathways in the shallow zone and the intermediate zone.

Delineate Shallow Groundwater Impacts to the Southwest of the Site - Benzene
concentrations were less than the ROD remedial goal and naphthalene concentrations were less
than a tap-water based screening criterion in all temporary well groundwater samples collected in
the area to the southwest of the Site. The goal of completing delineation in this area has
therefore been accomplished.

Provide Additional Data for Design of MNA Program - The additional data acquired through
this investigation will greatly aid the development of an effective MNA program. The results
confirm that the dissolved phase COI distributions are limited to within a relatively short
distance of the source areas. The data have also increased the precision to which the source areas
and dissolved plumes are delineated.

The results of this Supplemental Groundwater Characterization support the earlier
recommendation in the VGFTER for the incorporation of a MNA component into the
groundwater remedy for the Site. Therefore, Beazer recommends that a MNA groundwater
monitoring program be developed and implemented for the Site. From an administrative
perspective, EPA will need to determine whether an amendment to the ROD is necessary to
formally change the groundwater remedy and groundwater remedial goals

O-1 Mr BfMr N Vl RONM EN TA L-
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TABLE 4-1
TEMPORARY WELL CONSTRUCTION DETAILS

SUPPLEMENTAL GROUNDWATER CHARACTERIZATION
SOUTH CAVALCADE SUPERFUND SITE

HOUSTON, TEXAS

Boring
Locution

TW-5-1

TW-6-2

TW-9-1

TW-9-2

TW-10-2

TW-11-1

TW-1-1

TW-2-1

TW-3-1

TW-3-2

TW-4-1

TW-4-2

TW-6-1

TW-7-1

TW-8-1

TW-10-1

Drilling
Complete

Date

9/12/2005

9/15/2005

9/14/2005

9/13/2005

9/12/2005

9/14/2005

9/15/2005

9(16/2005

9/14/2005

9/14/2005

9/1 6/2005

9/16/2005

9/17/2005

9/16/2005

9/14/2005

9/13/2005

Total Depth
(ft-bgs)

20

20

25

20

20

25

55

5Q

65

60

55

55

58

50

52

55

Sand/Silt -Intervals
(fi-bEs)

5-18.9

10-17

23-25

15-16

2-5

11-12.75
14-22.25

1.5-19.6
29.8-30
38-40

8-23
42-45

0.5-24
49-63.5

1-8.2
10-24.5
45-58.5

0-5
10.5-14
41-54
0-6.5
11-19
45-54

10-17
53.8-57

13-17.5
39.75-48

10-14
15-20
40-52

47-54

Clay Intervals
(R-bgs)

18.9-25

2-10
17-20

18-23

2-15
- 16-20

5-20

12.75-14
22.25-25

19.6-38
40-55

3-8
23-42

44.5-50

24-49
63.5-65

24.5-45 58.5-
60

5-10.5
14-41
54-55
6.5-11
19-45
54-55
2-10
17-53
57-58
2.5-13

19.75-39.75
48-50

20-34
38-40

21.5-47

Dentil to
Sntumlinn

(ft-bcs)

8

7.8

11.8

15

15

7.2

12

8

10

7

10.5

11

7.8

17.5

34

54

Temp Monitoring
Well- Screen

Interv. (ft- bast

5-15

7.75-17.75

9-24

13.5-18.5

10-20

12.2-22.2

29-44

38.8-43.8

49-64

44-59

40-55

45-55

52.75-57.75

38-48

32-52

44-55

NAPL
Product/Sheen/Odor -

and Interval

NONE

'NONE

NONE

NONE

NONE

NONE

NONE

NONE

NONE

NONE

NONE

NONE

NONE

NONE

NONE

NONE

Sample Results ug/1

Benzene- <0.13
Naphthalene - <0.26

Benzene- <0.13
Naphthalene - 0.54 J

Benzene -<0. 13
Naphthalene - O.26

Benzene- <0.13
Naphthalene - <0.26

Benzene- <0.13
Naphthalene- <0.36

Benzene- <0.13
Naphthalene - 5.6

Benzene - 0.19 J
Naphthalene - <0.26

Benzene - 0.34 J
Naphthalene - <0.26

Benzene - 0.16 J
Naphthalene - <0.26

Benzene -<0. 13
Naphthalene - <0.26

Benzene -0. 13
Naphthalene - <0.2G

Benzene -<0. 13
Naphthalene - <0.26

Benzene- O.13
Naphthalene - O.26

Benzene- <0.13
Naphthalene - O.26

Benzene- <0,13
Naphthalene - <0.26

Benzene - 0.13 J
Naphihalene- <0.26

COMMENTS* Held
Observations

Pumped dry on 9/1 4/05

Set 3" Casing to 25' on 9/13/05
Pumped dry on 9/1 7/05

Set 3" Casing to 25' on 9/15/05

Set 3" Casing to 25' on 9/12/05

Sel 3" Casing to 25' on 9/12/05

Set 3" Casing to 25' on 9/15/05

Set 3" Casing to 25' on 9/15/05
Pumped dry on 9/1 8/05

Sel 3" Casing to 25' on 9/15/05

Set 3" Casing lo 25' on 9/15/05

Set 3" Casing to 25' on 9/12/05

SeI3"Caslngon9'12/05

Notes:
J = Estimated Concentration
ft-bgs + Feel Betow Ground Surface
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TABLE 4-2
DEPTH TO GROUNDWATER

AND APPARENT DNAPL THICKNESS MEASUREMENTS
SEPTEMBER 2005

SUPPLEMENTAL GROUNDWATER CHARACTERIZATION
SOUTH CAVALCADE SUPERFUND SITE

HOUSTON, TEXAS

Piezometer/
Monitoring

Well
ZONE

IMW-01 i shallow

IMW-02

MW-03

MW-CM

MW-05

MW-06

Date

9/16/2005

shallow 8/17/2005

shallow

shallow

shallow

shallow

MW-07 shallow

MW-08 shallow

MW-09 shallow

9/16/2005

9/16/2005

9/16/2005

9/17/2005

9/16/2005

9/16/2005

9/16/2005

MW-24 [ shallow 9/17/2005

MW-25 stiallow 9/16/2005

MW-26 Shallow 9/16/2005

OW-01

OW-02

OW-07

OW-08

OW-09

OW-10

OW-11

OW-14

OW-17

P-02N

PZN-10

PZN-1 1

P2N-20

PZN-21

PZN-30

PZN-31

shallow 9/17/2005

Time
Measuring Point
Elevation (ft-msl)

1323 I 54.11

0910

0942

1050

0912

0739

0950

53.79

52.04

49.71

53.55

48.83

52.89

48.79

Depth lo Water
(ft-toc)

10.79

9.65

7,41

4.43

Total Depth
(ft-toc)

16.30

23.70

27.64

Apparent DNAPL
Thickness (feet)

Groundwater Potenttometrlc
Surface Elevation (tt-msl)

0 43.32

0 44.14

0 44.63

24.87 Trace on probe 45,28

11.16 24.28

5.09

7.67

Unable to locate

23.15

30.73

Unable to locate: Paved over

51.99 I Unable to locate

0926 51.72 10.22

0755 48.35

0940 52.37

shallow 9/17/2005 0854 53.89

18.01

0 42.39

0 43.74

0 45.22
-
-
.

0 41.50

7.84 18.76 0 40.51

5.39 17.09 0 46.98

9.54 17.31 0 44.35

shallow 9/16/2005 1243 54.64 10.57

shallow

shallow

shallow

shallow

shallow

shallow

shallow

stiallow

shallow

shallow

shallow

shallow

shallow

PZN-40 1 shallow

PZN-41

P2N-50

PZN-51

PZS-10

PZS-1 1

PZS-20

PZS-21

PZS-30

shallow

shallow

shallow

shallow

shallow

shallow

shallow

shallow

PZS-31 shallow

PZS-40 shallow

PZS-41

PZS-5D

PZS-51

P2S-60

PZS-61

MW10

shallow

shallow

shallow

shallow

shallow

intermediate

MW-1 1 intermediate

MW-12R intermediate

MW-14R

9/16/2005 1450 50.99

9/17/2005 0733

9/16/2005 0805

9/17/2005 0751

9/16/2005 1226

9/16/2005

9/17/2005

9/17/2005

9/17/2005

9/17/2005

9/17/2005

9/16/2005

9/17/2005

1009

0847

0833

0828

0918

0920

1336

1800

9/17/2005 0856

52.56

50.94

51.75

51.51

Not Sureeyed

Not Surveyed

51.03

1949 0 44.07

9.49 16.60 0 41.50

8,40

9.10

6.10

6.24

6.81

9.82

7.85

51.11 7.96

51.28 7.67

50.87 '

50.79

7.05

16.92

24.72

21.30

18.87

24.42

27.20

20.16

20,15

20.11

20.14

7.23 10.22

50.75 7.20 19.45

50.91 6.56 20.17

9/17/2005 0927 50.75 6.41 20.60

9/16/2005

9/17/2005

9/17/2005

9/17/2005

9/16/2005

9/16/2005

9/16/2005

1344 50.65

0912 52.76

OB33 48.09

0828

1014

48.28

48.64

1017 48.57

1018 49.39

9/16/2005 1023 49.27

9/16/2005

9/16/2005

9/17/2005

9/17/2005

9/17/2005

9/16/2005

9/16/2005

9/17/2005.

intermediate 9/17/2005

MW-1 6 intermediate! 9/16/2005

MW-23 ! intermediate

OW-13 NA

OW-15 inlermediate

9/16/2005

9/16/2005

9/17/2005

OW-16 inleimediate 9/17/2005
OW-19 NA

OW-20 I intermediate

P-01 intermediate

9/16/2005

9/16/2005

1032 49.64

1038 49.55

0754 49.85

0806

0801

1525

6.74. 20.19

6.90 20.17

8.14 14.86

7.43 20.22

5.69 23.78

5.47 21.59

5.37 20.36

5.36 20.16

4.87 20.14

4.83 20.09

6.34 21.70

0 44,16

0 41.84

0 45.85

0

sheen

0.80

0
0
0

0

0

45.27 '
-

-

43,18

43.15

43.61

43.82

43.56

0 43.55

0 44.35

0 44.34

0 44.11

0 45.86

0 39.95

0

2.30

0

0

0

0

0

0.30

49,71 Unable to locate. Well possibly under Jersey Barrier

51,64

51.57

5,92

5.62

53.67 21.14

52.49

19,60

20,11

47.43

0

0

0

Damaged: Weil at an extreme angle. Unable to measure.

0844 53.87 20.49 55.17

0718 48,97

! 51.63

0900 Not Surveyed

0903 Not Surveyed

Not Surveyed

1012 Not Surveyed

9/16/2005 1453 j 52.96

P-02R intermediate 9/16/2005 0958 49.05

P-03R intermediate I 9/17/2005 | 0742

P-04 intermediate i 9/16/2005

P-05 intermediate 9/17/2005

50.14

1238 51.91

0937 52.19
ITW-02 intermediate 9/17/2005 0851 Not Surveyed

16.03 46.05
Unable to locate: Paved over

Unable to locate !

Unable to locate !

20.59 ! 53,00

20.75 I 53.69

Damaged I

2.00

0

0

0

13.83 I 50.04 | 1,27

19.41 | 49.49 0

15,56 i 49.52

28,30 64.84

20,32

0

0

40.85

42.95

43,10

44,02

43.91

44.77

44.72

43.51

45.72

45.95

32,53
1

33.38

32.94
.

-

.

-

-

-

33.55

33.49

21,84

53.74 0 j 31.59

9.35 50.71 0 42.64
20.92 59.25 2.40
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TABLE 4-3
SUMMARY OF SITE SURVEY INFORMATION

SUPPLEMENTAL GROUNDWATER CHARACTERIZATION
SEPTEMBER 2005

SOUTH CAVALCADE SUPERFUND SITE
HOUSTON, TEXAS

Location 1 Grid Northing'1' Grid Easting11' Ground Elevation'2' {ft
msl)

TW-1-1
TW-2-1
TW-3-1
TW-3-2
TW-4-1
TW-4-2
TW-5-1
TW-6-1
TW-6-2
TW-7-1
TW-8-1
TW-9-1
TW-9-2
TW-10-1
TW-10-2
TW-11-1

734211.33
733521.75
733013.9
733321.13
732717.5
732903.29
733131.46
731884.23
731877.92
731470.35
731220.49
730601.31
730882.55
730290.40
730289.91
730370.77

3157466.56
3157366.75
3158212.2
3158246.67
3157610.61
3157537.55
3157501.92
3157888.97
3157889.27
3157931.14
3157323.21
3157309.12
3157295.93
3157325.30
3157320.43
3157900.81

52.21
50.61
50.04
50.58
50.18
50.14
50.33
49.48
49.49
49.03
48.90
47.68
48.50
46.87
46.85
48.25

Notes:
ft-msl = Feet Mean Sea Level
1. Texas South - Central State Plane Coordinate System Referenced to the

North American Datum of 1973 and in units of feet.
2. National Geodetic Veritcal Datum of 1929 in units of feet.
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TABLE 4-4
FIELD PARAMETER DATA

SUPPLEMENTAL GROUNDWATER CHARACTERIZATION
SOUTH CAVALCADE SUPERFUND SITE

HOUSTON, TEXAS

Sample
Location

TW-5-1
TW-6-2
TW-9-1
TW-9-2

TW-10-2
TW-11-1
MW-01
MW-05
MW-25
MW-26
OW-01
OW-08
OW-09
PZN-20
PZN-30
PZN-50
PZS-30
PZS-40
PZS-60
TW-1-1
TW-2-1
TW-3-1
TW-3-2
TW-4-1
TW-4-2
TW-6-1
TW-7-1
TW-8-1

TW-10-1
MW-10

MW-14R
P-03R

P-01
P-02R
P-04
P-05

Zone

Shallow
Shallow
Shallow
Shallow
Shallow
Shallow
Shallow
Shallow
Shallow
Shallow
Shallow
Shallow
Shallow
Shallow
Shallow
Shallow
Shallow
Shallow
Shallow

Intermediate
Intermediate
Intermediate
Intermediate
Intermediate
Intermediate
Intermediate
Intermediate
Intermediate
Intermediate
Intermediate
Intermediate
Intermediate

Intermediate
Intermediate
Intermediate
Intermediate

Temperature

(°C)

25.2
30.0
28.6
27.8
28.7
31.3
26.8
25.1
30.5
28.8
24.3
26.5
25.4
25.5
25.4
25.4
28.4
27.8
28.5

29.0
37.9
37.6
33.1
23.0

23.3
29.1
28.7
26.0
30.0
24.4
26.4
25.1
26.5
27.0
26.1
26.7

pH
(S.U.)

10.00
7.92
9.13
9.96
7.21
10.98
7.76
7.64
7.11
7.45
10.52
7.33
7.51
7.61
7.66
8.33
7.76
8.51
7.40

7.17
7.30
9.91
9.28
7.80

7.18
8.63
7.76
8.99
9.41
7.49
7.71
11.63
7.84
7.20
7.78
12.27

Specific Conductivity
(mS/m)

54.4
64
1

159
77.5
109
87.4 -

76.8
75.6

0.112
51.1
60.1
113
71.9
63.9
106
54.1
42.6
131
170
140
85.1
91
108

130
64

1.02
92
108
129

0.118
167
90.2
129

107

419

ORP
(mV)

-306
-30

-178
-71
-78

-496
-131

4

-56

-200
-333
20
-37

-175
-166
-202
-250
-191
-156

-1000
-71.1
-110
-211
-105

-164
-200

-85
-487
-225
-170
-111
-32
37

-175
-62

-166

Turbidity
(NTU)

>999
>999
>999
>287
>999
>999

0
0
0
0
0

41.6
0
0
0
0
0
0 '

39.9

450
>999
>999
>999
172

>999
>999
328

>999
>999

8
11.2
48

27.8
0

15.9
69.7

D.O.
(mg/L)

0.00
0.00
0.09
6.55
3.43

0.00
3.01
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00
0.17
0.21
0.54

1.11

1.71
0.31
2.04
0.00
1.11
0.00
0.00
8.01
0.00
0.00
0.00
2.20

Notes:
°C - Degrees Celsius
S. U. - Standard Units
mS/m - milliSiemens per meter
mV- millivolts
NTU - Nephelometric Turbidity Unit
mg/L - milligram per liter

Page 1 of 1
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TABLE 5-1
SUMMARY OF SOIL ANALYTCAL RESULTS

SUPPLEMENTAL GROUNDWATER CHARACTERIZATION
SOUTH CAVALCADE SUPERFUND SITE

HOUSTON, TEXAS

Sample
Location

TW-1-1
TW-2-1
TW-3-1

TW-3-2
TW-4-1
TW-4-2

TW-6-1
TW-7-1
TW-8-1

Zone

Intermediate
Intermediate

Intermediate

Intermediate
Intermediate
Intermediate

Intermediate
Intermediate
Intermediate

Sample Date
Starting Depth

(ft-bgs)

9/15/2005 i 38.0
9/16/2005

9/14/2005

9/14/2005 -
9/16/2005
9/16/2005

9/17/2005
9/16/2005
9/14/2005

42.0
63.0
57.0
51.0
52.0
55.0
42.0
41.0

Ending Depth
(ft-bgs)

40.0
44.0
64.0
58.0
53.0
53.0
56.0
43.0
43.0

TOC (mg/kg)

<54.0

<51.9

<54.7

<54.2
<57.4

<55.5

<56.9

<57.1

<53.9

Notes:
ft-bgs - Feet below ground surface
mg/kg - milligrams per kilogram

005853



TABLE 5-2
GROUNDWATER ANALYTCAL RESULTS

SUPPLEMENTAL GROUNDWATER CHARACTERIZATION
SOUTH CAVALCADE SUPERFUND SITE

HOUSTON, TEXAS

Sample
Location

TW-5-1
TW-6-2

TW-9-1

TW-9-2

TW-10-2

TW-11-1

MW-01
MW-05

MW-25

MW-26

OW-01
OW-08

OW-09
PZN-20

P2N-30

PZN-50

PZS-30

PZS-40

PZS-60

TW-1-1

TW-2-1

TW-3-1

TW-3-2

TW-4-1

TW-4-2

TW-6-1
TW-7-1

TW-8-1

TW-10-1

MW-10
MW-14R

P-01
P-02R
P-03R

P-04
P-05

Zone

Shallow
Shallow

Shallow

Shallow

Shallow

Shallow

Shallow

Shallow

Shallow

Shallow

Shallow
Shallow

Shallow

Shallow
Shallow

Shallow
Shallow

Shallow

Shallow

Intermediate

Intermediate

Intermediate

Intermediate

Intermediate

Intermediate
Intermediate
Intermediate

Intermediate

Intermediate

Intermediate
Intermediate

Intermediate

Intermediate
Intermediate

Intermediate
Intermediate

Sample Date

9/14/2005

9/18/2005

9/14/2005

9/15/2005
9/14/2005

9/15/2005

9/17/2005

9/19/2005

9/19/2005
9/19/2005

9/20/2005

9/18/2005

9/20/2005

9/17/2005

9/17/2005
9/17/2005

9/19/2005

9/17/2005

9/18/2005

9/18/2005

9/17/2005

9/17/2005

9/15/2005
9/18/2005

9/19/2005
9/18/2005
9/18/2005

9/15/2005

9/17/2005

9/18/2005
9/19/2005

9/18/2005

9/19/2005
9/20/2005

9/18/2005
9/20/2005

Benzene
(ug/l)

<0.13
O.13
O.13
<0.13
<0.13
<0.13
<13

<0.13
<0.13
<13

<0.13
<0.13
<0.13
<25

<0.13
<50
<25

<0.63

1.7

0.19 J
0.34 J
0.16 J
O.13
<0.13
<0.13
<0.13
O.13
<0.13

.0.13J

<1.3
170 J
O.13
<31
<1.3

<0.13
3.1

Naphthalene
(ug/l)

O.26
0.54 J
<0.26

<0.26

<0.26

5.60
2100
<0.26

<0.26

1700
2.7

<0.26

<0.26

3900
O.26
8600

3400

89
11

<0.26
<0.26

<0.26

<0.26

O.26 |
<0.26

<0.26
<0.26
<0.26

<0.26 j

150 |
11000
<0.26 j

4200
230
2.3
320

Notes:
ug/L - micrograms per liter
J - Estimated Value
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BEAZER EAST, INC.
PITTSBURGH, PENNSYLVANIA

SCALE: I' - 2000'

SUPPLEMENTAL GROUNDWATER CHARACTERIZATION

SOUTH CAVALCADE SUPERFUND SfTE
BEAZER EAST, INC.
HOUSTON, TEXAS

QUADRANGLE LOCATION

REFERENCE: USGS 7,5 MINUTE TOPOGRAPHIC QUADRANGLE
OF SETTEGAST. TEXAS - 1BB2 PROJECT NO: 05-113

DRAWING NUMBER

FIGURE 1-1
KEY ENVIRONMENTAL, INC.
200 THJRO AVENUE
CARNEGIE. PA 15106

SrTE LOCATION MAP

Fll£: lASOUTH CAVALCADE\05-113\FB-1-1.DWG
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PROPERTY BOUNDARY
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FENCE
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DNAPL RECOVERY WELL

DIRECT PUSH BORING
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VISUAL OBSERVATION. MEASURED
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PAH CONCENTRA1WNS > 100 ma/kg.
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RWS-1 Cumulative DNAPL Recovery

System not operational
from 7/97 to 12/97

System Operated in
Passive Mode from 3/96

6/15/1994 10/28/1995 3/11/1997 7/24/1998 12/6/1999 4/19/2001

Date

9/1/2002 1/14/2004 5/28/2005 10/10/2006

BEAZER EAST, INC.
PITTSBURGH, PENNSYLVANIA

REFERENCE ISSUE DATE:

KEY DMRONUENTAL. MC.
200 THRO AVENUE
CARNEGIE. PA

DRWN: BKC DATE: 3/1/OB
CHKD: RUB DATE: 3/1/08

fPPO: JSZ | DATE: 3/1/Qg

SCALE: N.T.S.

SUPPLEMENTAL GROUNDWATER CHARACTERIZATION
SOUTH CAVALCADE SUPERFUND SITE

HOUSTON, TEXAS

RWS-1 CUMULATIVE DNAPL RECOVERY

PROJECT NO: 03-113
DRAWING NUMBER

FIGURE 3-3
RLE Y:\SOUTH CAVALCADC\05-113\FKURE-1 -3JJHQ
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RWS-2 Cumulative DNAPL Recovery
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Date

9/1/2002 1/14/2004 5/28/2005 10/10/2006

REFERENCE: ISSUE DATE:

KET ENMRONUEHTM. MC.
200 THRO AWNUE
CMWEOE. RA 1S1M

BEAZER EAST, INC.
PITTSBURGH, PENNSYLVANIA

DRWN: BKC DATE: 3/1/06
CHKD: RUB

APPD: JSZ

DATE: 3/1/M

DATE: 3/1/08

SCALE:

SUPPLEMENTAL GROUNDWATER CHARACTERIZATION
SOUTH CAVALCADE SUPERFUND SITE

HOUSTON. TEXAS

RWS-2 CUMULATIVE DNAPL RECOVERY

PROJECT NO: 05-113
DRAWING NUMBER

FIGURE 3-4
RLE: Y:\SOUTH CAWLCWCS,09-113\F10URE-1-4J1WO
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RWN-4 Cumulative DNAPL Recovery
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PROJECT NO: 08-113
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FIGURE 3-5
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RWS-5 Cumulative DNAPL Recovery
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FIGURE 3-6
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Cumulative Site DNAPL Recovery
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'SAND

\ 111BENZENE = 0.13J

NAPHTHALENE = <

SLTY SAND
AND CLAY

NAPHTHALENE = 11000

' U
' • : ' • > •

BENZENE = <31
LPHTHALENE = 4200

. . . .A-; " V s.» .-. ~-. .

BENZENE = <0.13

NAPHTHALENE = <0.2<

NOTES:
NS - NOT SAMPLED, UNABLE TO LOCATE WELL

0 100
SCALE IN FEET

DESCRIPTION APPD

REFERENCE: ISSUE DATE:

KEY ENVIRONMENTAL, INC.
200 THIRD AVENUE
CARNEGIE, PA 15106

CROSS SECTION LOCATION

LEGEND

• * * •

GRAVELY SAND

CONCRETE,
ASPHALT AND
ROAD BASE

FILL

SAND

SILT, CLAYEY SILT,
SANDY SILT

SILTY SAND

CLAY, SANDY CLAY,
SILTY CLAY

CLAYEY SAND

WATER LEVEL MEASURED
9/16 - 9 /17 2005

o
CD
CO

SOIL BORING LOCATION

CD
CN

I

^L MONITORING WELL/SCREEN
INTERVAL LOCATION

BENZENE = ug/L
NAPHTHALENE = ug/L

I

I
TEMPORARY WELL/SCREEN
INTERVAL LOCATION

BENZENE = ug/L
NAPHTHALENE = ug/L

BEAZER EAST, INC.
PITTSBURGH, PENNSYLVANIA

DRWN: BKC

CHKD: RMB

APPD: JSZ

DATE: 3/1/06

DATE: 3/1/06

DATE: 3/1/06

SCALE: AS SHOWN m'ENVIRONMENTAL.

SUPPLEMENTAL GROUNDWATER CHARACTERIZATION
SOUTH CAVALCADE SUPERFUND SITE

HOUSTON, TEXAS

GEOLOGIC CROSS SECTION B - B '
PROJECT NO: 05-113

DRAWING NUMBER

FIGURE 5 -2

005868



Q

Ld
V)

<

I
mo

i

E
in

i

o
a.

CN

c
50 n

4 5 -

4 0 -

3 5 -

3 0 -

2 0 -

15-

10-

5 -

0 -

- 5 -

-10-

-15-

-20

A

1 REV # DATE

ASPHALT AM)
ROAD BASE

SAND
AND
8LTY
SAND

CLAYEY
SAND

BENZENE = <0.13
• l - l . I I . . s i •. i - 1 •.• J . F . . I - :

NAPHTHALENE • <0.26

i ;.,i...:;,-:.;v

I
. . . . . > - • •.,

I
> i • - . • .

?'>:""'•v:.iV4i.'rr*::'i-'V
BENZENE = <0.13

NAPHTHALENE = 2

1 ••.•;•..'•*•:•:• • • • J * 5 t ' i SAND
. I- i t .
(1)

BENZENE = 0.34J

NAPHTHALENE•<

NAPHTHALEN

50 100 150 200 250 300 350 400 450 500 550 600 650 700 750 800 850 900 950 1000 1050 1100 1150 1200 1250 1300 1350 1400 1450 1500 1550 1600 1650

NOTES:
N S ( 1 ) - NOT SAMPLED AS PART OF THIS INVESTIGATION

N S ( 2 ) - NOT SAMPLED DUE TO PRESENCE OF DNAPL

--15

-20
1700

CROSS SECTION LOCATION

LEGEND

\\/\\

ASPHALT AND
ROAD BASE

FILL

SAND

CLAYEY SAND

WATER LEVEL MEASURED
9 / 1 6 - 9 / 1 7 2005

SILT, CLAYEY SILT,
SANDY SILT

SILTY SAND

CLAY, SANDY CLAY,
SILTY CLAY

o
DQ
CO

SOIL BORING LOCATION

CD

1
MONITORING WELL/SCREEN
INTERVAL LOCATION

BENZENE = u g / L
NAPHTHALENE m U g / | _

I
TEMPORARY WELL/SCREEN
INTERVAL LOCATION

BENZENE = u g / L
NAPHTHALENE - u g / L

0 50
SCALE IN FEET

DESCRIPTION APPD

REFERENCE: ISSUE DATE:

KEY ENVIRONMENTAL, INC.
200 THIRD AVENUE
CARNEGIE. PA 15106

BEAZER EAST, INC.
PITTSBURGH, PENNSYLVANIA

DRWN: BKC

CHKD: RMB

DATE: 3 / 1 / 0 6

DATE: 3 / 1 / 0 6

APPD: JSZ DATE: 3 / 1 / 0 6

SCALE: AS SHOWN KIVENVIRONMENTAL

SUPPLEMENTAL GROUNDWATER CHARACTERIZATION
SOUTH CAVALCADE SUPERFUND SITE

HOUSTON, TEXAS

GEOLOGIC CROSS SECTION C-C'
PROJECT NO: 05-113

DRAWING NUMBER

FIGURE 5 -3

005869



N

LEGEND:

MW-09

-45—

44.16

MONITORING WELL LOCATION

POTENTIOMETRIC SURFACE CONTOURS
(FT-MSL) CONTOUR INTERVAL = 1*

POTENTIOMETRIC SURFACE
ELEVATION (FT-MSL)

400

FEET

NOTES:

(1) DAMAGED WELL UNABLE
TO COLLECT MEASUREMENT

(2) WELL NEEDS SURVEYED TO OBTAIN
MEASURING POINT ELEVATION

(3) WELL COULD NOT BE LOCATED

(4) WELL UNDER JERSEY BARRIER -
UNABLE TO COLLECT MEASUREMENT

(5) WELLS PZS-50, PZS-11, AND PZS-10 NOT
USED IN CONTOURING DUE TO FLUCTUATIONS
IN WATER LEVELS CAUSED BY NEARBY PUMPING

(6) WELL PZN-51 NOT USED IN CONTOURING
WATER LEVEL ELEVATION SUSPECT

BEAZER EAST, INC.
PITTSBURGH, PENNSYLVANIA

DRWH: BKC DATE: 3/1/06
CHKD: RUB DATE: 3/V06
APPft J5Z | DATE: 3/1/06
SCALE: AS SHOWN

SUPPLEMENTAL GROUNOWATER CHARACTERIZATION
SOUTH CAVALCADE SUPERFUND SITE

HOUSTON, TEXAS

POTENTIOMETRIC SURFACE ELEVATION
CONTOUR MAP

SHALLOW AQUIFER 9/16-17/2005

PROJECT HO: 05-113
DRAWING NUMBER

FIGURE 5-4

005870



OfTfD BV) DATE:

N

D

MW-10

4
—40—

32.53

MONITORING WELL LOCATION

POTENTIOMETRIC SURFACE CONTOURS
(FT-MSL) CONTOUR INTERVAL = 1*

PCTENTIOMETRIC SURFACE
ELEVATION (FT-MSL)

INTERMEDIATE ZONE SAND
IS ABSENT (4)

J1IOIES:

(1) DAMAGED WELL UNABLE
TO COLLECT MEASUREMENT

(2) WELL NEEDS SURVEYED TO
OBTAIN MEASURING POINT
ELEVATION

(3) WELL COULD NOT BE LOCATED

(4) AREA WHERE INTERMEDIATE ZONE
SAND IS ABSENT TAKEN FROM
MAPPING PREPARED BY EPA AND
PRESENTED DURING THE SEPTEMBER
8. 2004 MEETING

BEAZER EAST, INC.
PITTSBURGH, PENNSYLVANIA

DRWN: BHC DATE: 3/1/06

CHKDr RUB DATE: 3/1/08

APPO: J52 | DATE: 3/1/06

SCALE: AS SHOWN

SUPPLEMENTAL GROUNDWATER CHARACTERIZATION
SOUTH CAVALCADE SUPERFUND SITE

HousrroN. TEXAS

POTENTIOMETRIC SURFACE ELEVATION
CONTOUR MAP

INTERMEDIATE AQUIFER 9/16-17-2005

PROJECT NO: Ctt-113
DRAWING NUMBER

FIGURE 5-5

005871



N

CONSTITUENT

Benzene
Naphthalene

UNITS

ug/l
ug/l

TW-9-1

9/14/2005

<0.13
<0.26

CONSTITUENT

Benzene

Naphthalene

UNITS

ug/l
ug/l

NIW-26

9/19/2005

<13
1700

TW-11-1

TW-10-

CONSTITUENT

Benzene

Naphthalene

UNITS

ug/l

ug/l

TW-11-1

9/15/2005

<0.13
5.6

CONSTITUENT

Benzene
Naphthalene

UNITS

ug/l
ug/l

TW-10-2

9/14/2005

<0.13

<0.26 LEGEND:
MW-09

TW-11-1

PZS-30

MONITORING WELL LOCATION

TEMPORARY WELL LOCATION

PIEZOMETER LOCATION

ESTIMATED CONCENTRATION

INFERRED EXTENT OF DNAPL (PDSA)
IN SHALLOW AQUIFER BASED ON
VISUAL OBSERVATION, MEASURED
DNAPL IN MONITORING WELLS, TOTAL
PAH CONCENTRATIONS > 100 mg/kg.
OR SURROGATE TOTAL AROMATIC
HYDROCARBON CONCENTRATIONS
> 1,000 mg/kg.

fEET

BEAZER EAST, INC.
PITTSBURGH, PENNSYLVANIA

DRVW: BKC DATE: 3/1/OB
CHKD: RUB
APPO: JSZ | DATE:

DATE: 3/1/M

SCALE: AS SHOVIN

SUPPLEMENTAL GROUNDWATER CHARACTERIZATION
SOUTH CAVALCADE SUPERFUND SITE

HOUSTON, TEXAS

DISTRIBUTION OF CONSTITUENTS
IN GROUNDWATER - SHALLOW ZONE

PROJECT NO: 05-113
DRAWING NUMBER

FIGURE 5-6

005872



TW-1-1

CONSTITUENT

Benzene
Naphthalene

UNITS

ug/l
ug/l

P-04

9/18/2005
<0.13

2.3

N

CONSTITUENT

Benzene
Naphthalene

UNITS

ug/l
ug/l

TW-1-1

9/18/2005
0.19J
<0.26

CONSTITUENT

Benzene
Naphthalene

UNITS

ug/l
ug/l

MW-10

9/18/2005

<1.3
150

—10-1

CONSTITUENT

Benzene
Naphthalene

UNITS

ug/l
ug/l

TW-10-1

9/17/2005
0.13 J
<0.26

LEGEND:
MW-10

TW-10-1

MONITORING WELL LOCATION

TEMPORARY WELL LOCATION

ESTIMATED CONCENTRATION

INFERRED EXTENT OF DNAPL (PDSA)
IN INTERMEDIATE AQUIFER BASED ON
VISUAL OBSERVATION. MEASURED
DNAPL IN MONITORING WELLS, TOTAL
PAH CONCENTRATIONS > 100 mg/kg.
OR SURROGATE TOTAL AROMATIC
HYDROCARBON CONCENTRATIONS
> 1,000 mg/kg.

BEAZER EAST, INC.
PITTSBURGH, PENNSYLVANIA

DRVW: BKC DATE 3/1/W
CHKD: RMB DATE 3/1/«
APPO: JSZ DATE 3/1/08
SCALE:

SUPPLEMENTAL GROUNDWATZR CHARACTERIZATION
SOUTH CAVALCADE SUPERFUND SITE

HOUSTON, TEXAS

DISTRIBUTION OF CONSTITUENTS
IN GROUNDWATER -
INTERMEDIATE ZONE

PROJECT NO: 05-113
DRAWING NUMBER

FIGURE 5-7

005873



Supplemental Groitndwater Characterization Report
South Cavalcade Superfund Site
Houston, Texas March 1, 2006

APPENDIX A
BORING/TEMPORARY WELL CONSTRUCTION LOGS

'ENVIRONMENTAL.

I NCO&PORATED

005874



/̂V VtRQNMENTAL. LOG OF BORING: TW-1-1

Page 1 of 4

Cfrenl Name: BEAZER EAST OcmnglBocing Method: Geoprobe Total Boring Depth (it): 55
Project Number: 05-1 13 Sampling Melhod: 5' Split Spon Ground Surface Eiev. (fi-msl) 52.21
Location; South Cavalcade: Houston, TX Subcontractor/Driers; Advanced Drilling Systems Measurinp Point Elev. (fl-msi; NA
Da lerTime Started: 9/13/2005 Monitoring Equipment: PID Geologist/Engineer: Bob Balkovec
Dateffime Completed: 9/15/2005 Coordinates: N734211.33/E3157466.S6 Consultant: KEY Environmental, Inc.

•9

1-

2~

,:

5-

6~

7~-

8~

-

10

-

14

Sample No.

1

2

3

T

E

a
0.

0.0

0.0

0.0

0.0

no

0.0

0.0

0.0

0.0

no

0.0

D,D

0.0

0.0

c

S

mm

__

ij
it

mmn

2.1

2.0

SHI I ITI'l Gravel |

Clay &22% Bedrock

Sand l ' - ! ' ' - i

SOIL DESCRIPTION (color, tenure, moisture, etc.]

-l.S'Concrele

-1.5-SGraySiltyF-SAND
Dry and M. Dense
No DNAPL odor or slaining observed

5'-10'GraySltyF-SAND
Dry and M. Dense
No DNAPL odor or staining observed

Top .8' Gray Silly F-SAWD
Trace clay. Dry and M. Dense
No DNAPL odor or staining observed

-1 D.B' - 12.51 Yellow Orange/LI. Gray/Trace Black Flecks (motlled)
Sandy SILT and Trace clay
Mois; and M. Dense to M. Slit!
No DNAPL odor or staining observed

-12.5' -15' Gray F-SAND l-sSt
Wet and Loose
No ONAPL odor or staining observed

NOTES

"5

5
BaMflW

in •
mĝ ma

SM

SM

SM

Wei! Construction

TEMPORARY WELL
3" PVC outer casing
grouted in place: 0-25.0

T'PVC: riser 0-29'
screen 29-44'

c:

12

~6

~7

IB

10

11

12

I£Xj n-nttjusmchg: Signature of Field Supervisor Date
U - macula) rfcpUl HI loci

Jggjjj li-b(i - ra-tna IHI Mow emund lurtacc r-, s ^^ C\ l\ 1

.̂M.M.M^ .̂̂ M,

005875



LOG OF BORING: TW-1-1 front)

Page 2 of 4

Ol
-9

:
1R~

-

~

1B_

-

17~

-

18"

-

19

2Q~

-

21~

-

22~

-

231

-

24"

-

25"

-

Z6~

-

Sample Mo.

4

5

6

E"

g

iWff
0.0

no

0.0

nn

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

5

mWH RWP

4.4

4.0

4.0

SOIL DESCRIPTION (color, wxture. molslum, etc.)

15'- 19.6' Lt Gray F-SAND

No DNAPL odor or staining observed

-19.6' - 20' Redish Brovm/U Gray (mottled)
CLAY (Moist and V. Stiff)
No DNAPL odor or staining observed

20' - 25' Reddish BrowrVLt Gray (mottled)
CLAY (V. Stiff and Moist)
No DNAPL odor or staining observed

Augered to 24' and pushed 3" PVC casing to 25' and grouted

-25'- 29.8' Reddish Brown/Lt Gray {mottled) CLAY
V. Still and dry
No DNAPL odor or staining observed

>i

&38iai

%%%w%
'{j% f̂
wjj%
iMt,
Mik
iOk
iH%t
M%,
$i%>jjj%,

^^^n^

S?E^

SP

CL

CL

CL

Wall Construction
jAtiMflBMdajBAagAifflagiB

' PVC Casing sel at 25'

e

15

-
~

J6

-

"17

~

~18

-

_19

~20

-

121

-

~22

-

~23

-

~24

-

"25

-

126

-

20

29

30

0.0

0.0

0.0

00 @ 29.8' LI Gray^SJlT_M. Dense and Moisl I

2V

2G

29

11-md-MtMlwlwlolm.niMoiiaHwl

005876



LOG OF BORING: TW-1-1 (cony

PageS of 4

— s
o a

Sample Mo. a. £

ffi"

SOIL DESCRIPTION (color, icxlure. moislure, etc.)
maiaissmmm^mmmmmmsssg^msvtmm Well Construction

in

32

35

40

10

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

4.7
30' - 37 Reddish 0rown/Lf Gray (motlled)

CLAY (Dry and Hard)
No DNAPL odor or staining observed

4.4 -35' - 38' Reddish BrowrVLt Gray (motlled)
CLAY (Dry and Hard)
No DNAPL odor or staining observed

4.5

38' - 40' Lt Gray Clayey SILT
M. Stiff and Moist
No DNAPL odor or staining observed

Reddish Browrtf Lt Gray/ Yellow Orange (mottled)
CLAY w/ Irace coarse sand
V. Stiff and sSghlly moist at depth
No DNAPL odor or staining observed

Reddish Brown/U Gray (moUled) CLAY
Slin and Dry
No DNAPL odor or staining observed

CL

ML ampled 38-40 for TOG
n 9/15/05® 1640
ossible Water Producing Zon

34

35

36

37

38

39

43

44

Silt [HJj Gravel

Cl»y k^/xj Bedrock

Sand
IHIDI - HOSKO; teal am* mean wi kmJ

HJA - «t,TBi nn OPDH**I ID In; otan;

005877



LOG OF BORING; TW-1-1

Page 4 of 4

Samole No. Z SOIL DESCRIPTION (color, texture, moisture, etc.)

••asm § % § Well Construction
wa&t 45

47

AS

49

5(f

-

51[

52~

54

-

55~

-

56~

5?"

-

59

_
61

62~

11

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

4.9

Reddish Brown/Lt Gray (mottled) CLAY
Stiff and Dry
No DNAPL odor or staining observed

Reddish Brown/Lt Gray (mottled) CLAY
Stiff and Dry
No DNAPL odor cr staining observed

Reddish Brown/Lt Gray (mottled) CLAY
Stiff and Dry
No DNAPL Odor or stainina observed

Backfilled to 44' with Bentontle
Set well to 44'
Screend 29' - 44'
Sand to 27'
Bentonile to 20'

m

CL

CL

NOTES
sin rrm r-™.,nr F^T^31)1 I.U-U &riWCl tli-iJU *.-»««a»t»clwJ ^^

. 11-mU - jriHltt l«l =KM m.™ >u kmH ilffil B~]W "VCCm/3O/?A7"iE'1D

-

>

>

>

~52

~54

-

~55

-

~56

57

5B

59

60

61

Z

005878



LOG OF BORING: TW-2-1

Page 1 of 4

Client Name: BEAZER EAST Drilling/Boring Method: Direct push Total Bornp Depth (ft): 50.0
Prajecl Number: 05-113 Sampling Method: Confinuous split-spoon Ground Surface Elev. (ft-msl) 50.61
Location: South Cavalcada: Houston, TX Subcontractor/Drillers: Advanced Drilling Systems Measuring Point ElQv. (fi-msi; NA
Dale/Time Started: 9/15/05 8:30 Monitoring Equipment: PID Geologist/Engineer: P. Sorek
Dale/Time Completed: 9/16/0513:40 Coordinates: N733521.75/E31573G69.75 Consultant: KEY Environmental. Inc.

z

2~

_

4~

6~

6~

7"

c

'9:
10~

11!

14

Sample Mo.

1

2

3

E

a
D-

0.0

0.0

0.0

0.0

s
m B

5.0

5.0

5.0

SOIL DESCRIPTION (color, t«iure. moisture. etc.)

Asphalt and road material.

Light gray SANDY CLAY. Well sorted, fine grained sand, approximately 20%.
Medium stiff, and moist. No observed DNAPL stains or odors.

Buff to light gray CLAYEY SAND. Well sorted, fine-grained sand, approximately
60 to 60%. Soft and wet. No observed DNAPL Stains or odors.

NOTES
S"1 I | J | | Gtavel tiiw m-mdeiNamhos

(L . iidicnifll dflulh In IW

Sand Llll̂ J N'A-«M*eilBsnol»ppliei«*!lelliBbn«q

1

!
c

3
in =

in S

JSEffSS

CL

SC

Wei! Construction

TEMPORARY WELL;
3" PVC ouler casing
grouted in place: 0-25.0

1"PVC: rise; 0-33.8'
screen 30.B-43.fl'

<

Signature of P eld Supervisor Date

-BY We

( 1

-

13

~4 '

"5

~6

~e
-

:»

-

~12

13

14

i

005879



LOG OF BORING: TW-2-1 (cant)

Page 2 of 4

SampliNo. SOIL DESCRIPTION (color, t^turt, moisture. c,c.)
^S^K^^ Î̂ SSS^ t̂KtfSiS^^Si&SS ÎSM^^

Well Construction
14

20

22

26

2B

4.5

0.0

0.0
4.5

0.0

0.0

D.D

2.2

Red-brown CLAY with light gray mottling and less than 5% sand and fine gravel.
Stiff to very stiff, and moist. No observed DNAPL stains or odors.

SC

CL

Boltom of Ouler Casing

B

22

23

26

27

29

Sand ( • ' • ' • ' • ]

30n tavd

bv*>p

005880



LOG OF BORING: TW-2-1 (corn)

Page 3 of 4

Sample No. SOIL DESCRIPTION (color, tBxturB.motslure, etc.}

aflKUfaaii^tt™^^
Well Construction

30

33

37

38

42

10

4.2

2.3

1.8

1.4

O.D

0.0

Lighl gray SANDY CLAY wilh orange molding and 5 to 20% fine grained sand.
Grading downward to red-brown SANDY CLAY. Stiff and moist. No observed
DNAPl stains or odors.

4.0

?erf-fjrawn CLAYE1' SAND wild approximately 80% IKK grained, well sorted sand,
oose and wel.

ig!il gray SANDY CLAY wi!li ?0 !o 50% fine grained, well sorted sand Mediura
tifl and moist. No observed DNAPL slains or odors,

4.5

CL

CL

32

34

35

37

39

40

4Z

44

46

sni ran

Sond \ ••_'•'.'•:•] NIA- IXK.ICI noi atflfe -«c u Vn bonig
fipn ' mac.ilos p.'vl̂  nr nulkin

005881



LOG OF BORING: TW-2-1

Page 4 of 4

SOIL DESCRIPTION (color. texture, moists. elc.) Well Construction
46

47.

48

52

54

55.

0.0

0.0 END OF BORING

CL

<J7

4B

50

52

53

55

Sll, mil Gravel

claV
irttl - MiriLt« Fnl fl

?£W VIRONM &NTAL.

' INCORPORATED

005882



LOGOFBORJNG: TW-3-1

Page 1 of 5

Client Name: BEAZER EAST
Project Number: 05-113
Location: South Cavalcade: Houston. TX
Date/Time Started: 9/12/2005
Date/Time Completed: 9/14/2005

.c

n

r

z_

3~

*C

si

el

?I

a_

9_

10"

ii_

12_

14~

Sample Mo.

E

D
I
s

£

K

Drilling/Boring Method; Geoprobe Total Bor ng Depth (fl): 65
Sampling Method: 5' Split Span Ground Surface Elev. (ft-msl) 50.04
Subcontractor/Driers: Advanced Drilling Systems Measur ng Point Elev. (fl-rnsi; NA
Monilorine Equipment: PID Geolog st/Engineer: Bob Balkovec
Coordinates: N733013.9 / E3158212.2 Consultant: KEY Environmental. Inc.

SOIL DESCRIPTION (color, texture, mo sture, etc.)

$&$^^^*î WlWW\SAWV^*&
1

2

T

3

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0,0

3.8

4.0

3.2

gB8gSHmaiH«BiHBS5Baif»̂
Top .5' Topsoi j

No DNAPL odor or staining observed

-.5' - 5' Lt Gray Clayey SILT
Moist and M. Stiff
Wo DNAPL odor or staining observed

5' - 10' LI GrayfYellow Orange (molded) Clayey SILT, trace f-sand
Moist and M. Stiff
No DNAPL odor or staining observed

Wet at 10'

-10' - 14.6' Lt Gray Silly F-SAND :
Wet and L
No DNAP

Si|1 CUD Gravc| ES3

Sand [OX'J

L odor or staining observed ;

"5 tn
J= 0

5 S
yfiMUJAtWIPU

ML

ML

; = ; SM

Wei! Construction

TEMPORARY WELL:
3" PVC outer casing
grouted in place: 0-25.0

1"PVC: riser 0-49'
screen 4g-6d'

MOTES
•i-nkucsiich^ Signature of Field Supervisor Date

DW-ndMKU.-.HM.m.W-.

1

i D

J

~_2

3

14

"5

"jo

J

~B

~9

3o

J1

J2

~1rt
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LOG OF BORING: TW-3-1 (cant)

Page 2 of 5

1

-

1fi~

-

-

":

20"

-

23~

25~

27

28

-

30

Sample No.
UT iittui1 \ rbiftTiflj*tm*fl™nmBa

i

5

G

JP
ID

 f
p
p
m

)

BOOH
0.0

0.0

0.0

0.0

0.0

O.D

0.0

0.0

0.0

0.0

0.0

O.D

0.0

0.0

D.f)

0.0

0.0

e

"

E
t
i
c
L
i

4.5

4.0

4.2

Sill ITJjJ Gravel |

Clay $£2^ Bedrock j

SOIL DESCRIPTION (color, torture, moisture. etc.)

XX;
-14.6' - 15' Ll Gray CLAY V. Slid and Dry W

Nt> DNAPL odor or staining observed /%,

"Top 1.5' Lt Gray Silly F-SAND -
Wet and Loose i
No DNAPL odor or staining observed i i

Bolt 3' Ll Gray Clayey SILT, l-sand
Wei and M. Stiff
No DNAPL odor or staining observed

-20' - 2-1' Lt Gray Clayey SILT, t-sand
Wet and M. Stiff
No DNAPL odor or staining observed

-24' - 25' Rectdisri Brown/Li Gray CLAY (mottled") $%
V. Stiff and Dry %#.
No DNAPL odor or staining observed Ww
Auger fo 241 ano' push 3" FVC Casing lo 25' and arocrted -yfy,
Resume drffling on 9/13/05 ;̂ >/

25-30 Reddish Brown/Li Gray (mottled) 4%
CLAY ^%
V.StlffandDry ^%
No DNAPL odor or sliiining observed \\ \

Sat seam -26.4' - 27' ' 4%

jj
MOTES

pp-<i ' naicilflj pjirL= prr mfiiDA

~5 "> ^J u ;

ira«!̂ ua

; SM

ML

ML

r
if ML

I

Weli Construction

of torn of Outer Casing

01

-

~16

~17

-

"18

_

~2D

121

~22

123

124

~25

~26

~27

-

~2B

29

3D

..
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LOG OF BORING: TW-3-1

Page 3 of 5

in

33

34

35

37

38

40

43

nn

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0,0

0.0

5.0

3.2

30' • 35' Reddish Brown/L! Gray (molded)
CLAY
V. Stiff and Dry
No DNAPL odor or staining observed

35' - 40' Reddish Bfown/Lt Gray (mottied)
CLAY
V. Stiff and Dry
No DNAPL odor or staining observed

40' - 42.6' Lt Gray Sflty CLAY grading to a Clayey SILT
V.Stiff and Dry
No DNAPL odor or staining observed

42.6' - 50' LI Gray Clayey SILT
M. Stiff and Slightly Moist
No DNAPL odor or staining observed

-15' - 491 Lt Gray Sandy CLAY
M. Dense and Slightly Moist
No DNAPL odor or staining observed

CL

33

34

35

37

3B

4t>

43

44

45

Sn nnrri G™^ ^
Clay V///A Bedrock

Sand

. NOTES

« - rOfmiK wiicj
h-miial.t*(HBkiMM ?eW \SIROFitnnENTAL.

' I PJCOFtPOFlATED
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LOG OF BORING: TW-3-1 (com)

Page 4 of 5

o

c

KL.

4ff

49l

50

sC

52_

53~

54~

5S

sC

5?I

5B~

ssl

60~

6ll

G2~

SampJe No.
jassjsssafisss

11

12

13

if
 ID

 (
p
p
m

j

0.0

0.0

0.0

0.0

0.0

O.D

0.0

0.0

0.0

fin

D.O

0.0

0.0

0.0

0.0

0.0

0.0

_c
e

&

\
\

a
BBTOl

3.9

3.9

•1.5

SOIL DESCRIPTION (color, tnwc. molauro. olc.)

-45' - 19' Lt Gray Sandy CLAY
M. Dense and Slightly Moist
No DWAPL odor or sfaining observed

-19' -50' LI Gray Clayey SAND becoming more sandy wilhde0th
M. Dense and wet
No DNAPL odor or staining observed

Top 2.41 Li Gray Clayey SAND becoming more sandy with depth
V. Dense and wei
No DNAPL odo: or slaining observed

Bolt 1.5' U Gray F-SAND (little fines)
M Dense and Moisl
No DNAPL odor or slaining observed

55' - 60' U Gray F-SAND (little fines)
M Dense and Moist
No DNAPL odor or staining observed

-GO' - 03.5' Lt Gray F-SAND (little fines)
M Dense and Moist
No DNAPL odor or slair.iny observed

ĉ
1
"
J

ER&NHi
J r

a 1

;CL

SC

SP

SP

SP

Well Construction

Collected TOG from 63' -64'
on 9/13/05 @ 0930

.0

jtr

IIB

Its

50

1st

IS2

~53

154

"55

~5S

57

58

59

60

~61

62
NOTES

Sill CDjj GOVCl gjj-Ij n-mainncte

P5?7 pnrvvi it-mnM.̂ .̂ ..̂  K^S^^Mj^/VV/fyO/VfKE/vrAL.

ll-,ml - i-dcaet f»l nBuw mwn -,m l»l ^^b •F/Bf/ NCCJFtfOFlATED

p/wi - mrtcn1c= DJi'LS per m ftoii
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LOG OF BORING: TW-3-1

Page 5 of 5

63

64

SOIL DESCRIPTION WOT. 11*1™. ^Wsiwe, «c.)

0.0

0.0

0.0

-63.5 - 65' Reddish Brown/LI Gray (mollled) CLAY
M. Sliff and Dry
No DNAPL odor or staining observed

Sal well al 64'
Screened from 49' - 6-)'
Sand to 47'
Bern ID 40'

64

6$

sa> DID G™*'
ClaY Y///A Bedrock

Sand

h -n!c*cs ticplhnlm

N-bg>-.vJ«,>ajl«tbcH~,(ratB;urtj;
ggyv VIRQNMENTAL.
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LOG OF BORING: TW-3-2

Page 1 of 5

Client Name: BEAZER EAST
Project Number: 05-113
Location: South Cavalcade: Houston, TX
Dale/Time Started: 9/12/2005
Date/Time Completed: 9/14/2005

Dl
jp

7~

-

3~

<:

S~

-

B_

9-

11-

1«~

Sample No,

1

2

T

3

in
 ID

 
(p

pm
)

0.0

0.0

0.0

0.0

0.0

0.0

O.D

0.0

0.0

0.0

0.0

0.0

0.0

0.0

c

s
3

TOW

t
c

K

2.3

4.2

4.0

Drill ing/ Boring Me IhorJ: Gaoprobe To al Bor ng Depth (ft): 65
Sampling Method: 5' Split Spon Ground Surface Elev, (ft-msl) 50.58
Subconlraci or/Drillers: Advancad Drill ng Systems Measur nc. Point Elev. (fl-ms!) NA
Monitoring Equip ment: P1D Geologist/Engineer: Bob Balkovec
Coordinates: N733321. 13 /E315B24B.67 Consultant: KEY Environmental. Inc.

SOIL DESCRIPTION (color, texture, moisture, etc.)

Top T Topso I and angular gravel
Moist and M. Stiff
No ONAPL odor or staining observed

Bottom 1 .3' Gray F-SAND and SILT
Dry and M. Dense
No DNAPL odor or staining observed

Top 1' Lt Gray Clayey SILT
Moist and M. Siiff
No DNAPL odor or staining observed

-6' - 7.8' LI Gray F-Sandy SILT, !- clay
Wet and N. Siiff
No DNAPL odor or stairtng observed

-7.B - 0.2' LI Gray Silly F-SAND
M. Dense and Wei
No DNAPL odor or staining observed

" " "" "' ~ "%

-8.21 - 10' YeHow Orange/Lt Gray Silly CLAY fa
M. Stiff and Wet %
No DNAPL odor or staining observed fa

Top 1 ' Yellow Orange/Lt Gray Silly CLAY fa
Minor black mottling (looks natural) fa
Moist and Stiff fa
No ONAPL odor or slaining observed '/,

^
Bollom 3' Lt C

Moist and
No DNAP

Sit fflU G™, 2£3

Sand !>•';•' j

rayYellow Orange (moltled) SPly F-SAND :!
M. Dense :j
„ odor or staining observed ij

aL
ilh

ot
og

y

I I I

III!

II

1
us

es
C

L
n
iB

ta
llo

n

SM

ML/SM

ML

ML

SM

CL

CL

SM

Wei! Construction

TEMPORARY WELL:
3" PVC outer casing
grouted in place: 0-25.0

TPVC: riser 0-44'
screen 44-59'

•i-MicM»inEh« Signature of Fold Supervisor Date
II - ndcAn Mpin n IM

N/A - H»BC3 Id tpttK&K ID lh£ borflD

JS

jl

~Z

-

~3

-

~5

-

~6

-

J

8

-

"9

-

JO

"11

-

~12

-

13

1-1
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LOG OF BORING: TW-3-2

Page 2 of 5

JD

-

1-f
-

16"

_

_
18

_

_
1H

-

20~

-

21"

-

22

-

_

-
_

•>r
-

25~

-

26~

-

27

-

2ff

-

29~

-

30"

Samole No,

SaSSSesSBBSs

-1

5

6

Sill

Clay |

Sand |

£
a
D-

D

0.0

nn

0.0

0.0

(HI

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

HD

^
Z3

c

Tiffifl

Gfa

£
;i

£

4.5

4.0

1.5

vel :

ock

SOIL DESCRIPTION [color, texture, moisture. etc.)

Lt Gray and Yellow Orange F- SAND, 1-sHI

No DNAPL odor or staining observed

-20' -21.5' Lt Gray and Yellow Cvange F-SAND, i-siJI
Wei and Loose
No DNAPL odor or staining observed

-24.5' - 25' Reddish Srown/Lt Gray (mottled) CLAY (V. Still and Dry)
No DNAPL odor or staining observed
Auger to 24' and push 3" PVC Casing lo 25' and grauled

Resume Drilling on 9/13/05
25' - 30' Reddish Btown/Lt Gray (mottled)

CLAY
V.Sti(f and Dry
No DNAPL odor or staining observed
Sill seam -27-27.3' and 27.6'-28'

f

/

f
/

MOTES

il-mi! - KHfejit^ tr* nbDM mom =a^ Icvt] BHBtel |H_
WA-ndciil«nDliipE-cpUatoh?bvrifia BJ ^JU

>
II
1

BJS^G

m.
jjj%
%%%mm.m,
m
m
Wft1,

SK ""

! 5

i s!
HMbKBJ&U

5M

SP

SP

CL

CL

VWRC

COf*F*C

Well Construction

I

Jotlom of Outer Casing

•NMENTAL.

3WA7-ED

~15

-

~16

-

_
_
_18

_
_

_
19

-

"20

-

J21

-

_
22

-

_

-
—

25

26

27

!
2B

~29

30
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LOG OF BORING: TW-3-2

Page 3 of 5

SOIL DESCRIPTION (color, ionium, moisture. e(c.

32

33

34

35

36

37

39

44

115

4.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0,0

0.0

0.0

0.0

0.0

0.0

0.0

-30' - 31' Reddish BrowvLI Gray (moltied)
CLAY
V.SIiff and Dry
No DNAPL odor or siaining observed

-3V - 31.B' Reddish Brown SILT seam
Dense and Dry
No DNAPL odor or slaininq observed

-31.8' - 35' Reddish Brown/U Gray (mottled)
CLAY
V. Stiff andtf Dry
No DNAPL odor or siaining observed

4.0 35' - 40' Reddish Brown/U Gray (mottled)
CLAY
V. Stiff and Dry
No DNAPL odor or siaining observed

4.1 40'-45'LI Gray Silly CLAY
Stiff and Slighlly Moist
No DNAPL odor or staining observed

-•15' - •!?' LI Gray/Yellow Orange Clayey SILT
Grading into a Silly V.F-SAND @ 47'
M. Dense flfld Moist
No ONAPL odor or stainino observed

Sill ilill Gravel £££3

Nit. - racOK nil ieotctwia IK tor

005890



LOG OF BORING: TW-3-2 (cant)

Page 4 of 5

SOIL DESCRIPTION fcolor, l«(ure, mafeiura, eic.f Well Construction
46

47

46

5Q

52

57

13

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

-47' - 50' Lt Gray/Ysllow Orange Silly V.F-SAND
M Dense and Molsl
No DNAPL odor or staining observed

4.3
50' - 53.5' Ll Gray V.F-SAND

M Dense and Moist
No DNAPL odor or staining observed

58.5' - 60' Reddish Brown/U Gray (molllcd)
CLAY
V. Stiff and Dry
No DNAPL odor or staining observed

4.5

SP

SP

WM^

49

51

53

55

56

Collected TOG from 57'-5S'
on9/13W5@ 1505

58

G2

„.„
S11t LilLI Gravel

Sand [ • ' • ! • ! • ]

1 - IrMtatoa Oiplh Vt lecl

t*i>> • «*»; nil «nrtcjcc ID ta Bang
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LOG OF BORING: TW-3-2 (con't)

Page 5 of 5

Snmplc No. SOIL DESCRIPTION (color, texture, moisture, etc.)

0.0

0.0

-63.5' - 65' Reddish Brown/Li Gray (mottled) CLAY
M. Slifl and Dry
No DNAPL odor or staining observed

Se! well at 59'
Screened from 44' - 59'
Sand to 42'
Bent to 38'

_

SHI j 1 I R Gravel K-fij
_

Clay \£&a Bedrock t2SS8a

Santl Llll̂ lJ

NOTES

•' - mnutu mehs
II - HMHB donh « Ire!

IKH> - Jndiau; Wl bHo" (lourd swim*

ll-™sl- •no'ealfll loctnlxhORicm Eflaiavti

NJA-tidtniBtnoincBllIlWlloUvi-.Bnini)

ppm - mdemcs PJIEI] F?I ii'ion

/V WRO/V/VT ENTAL.

jfJCOffF'OFfATED
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LOG OF BORING: TW-4-1

Page 1 of 4

Client Name: BEAZER EAST
Project Number. 05-113
Location: South Cavalcade: Houston, TX
Dale/Time Stalled: 9/15/2005
Dalo/Time Comalelad; 9/16/2006

J3

1_

2l

3_

d_

5~

el

7_

e~
-

9~

10~

111

12_

13l

14~

Samplr No.

1

2

3
T

c
e.
£
D

0.0

D.O

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

c

o
m

fr

a
?TOW
3.2

4.1

3.7

Drilling/Boring Method: Geoprobo Total Boring Depln(ft): 55
Sampling Method: 5'SplitSpon Ground Surface Elev. (ft-msl) 50.18
Subcontractor/Drillers: Advanced Drilling Systems Measuring Poinl Hev. (fl-rnsf,1 NA
Monitoring Equipment: PID Geologist/Engineer: Bob Bslkovec
CoorOinatssr N732717.5/ E3I57610.61 Consuliant: KEY Environmental, Inc.

SOIL DESCRIPTION (color, torture, moisture, etc.)

Kfl&JJBflaK^MrilfHMP^̂
Dark to U Gray SBty F-SANO

SoS looks reworked
loose and moist
No DNAPL odor or staining observed

5-10 LI Gray/Yellow Orange (mottled)
Sandy CLAY wl slf
M Stiff and Moist
No DNAPL odor or staining observed

Top .5 Lt Gray/Yellow Orange (mottled)
Sandy CLAY w/ silt. M Stiff and Moist
No DNAPL odor or staining observed

-10.5-11 Lt Gray SSty F-SAND
Loose and Wei
No DNAPL odor of staining observed

Sill llfn Grm-ol Eg-KJ

C'ay r^g Bedrock gggg

Sand IvX-j

>.

5
yujUH^

1

8

<J Sin 5

SM

CL

CL

SM

Well Construction
aJMflffljatBUULLUiLHJl|Hl̂

TEMPORARY WELL:
3" PVC ouler casing
grouted in place: 0-20.0

1-PVC: riser 0-40'
screen 40-55'

MOTES

«-n4=M!snthe; Signature of F Bid Supervisor Data
II - nd»li> dcBn i !«!

ll-bgt - nKI»; Inl brio* gram! ̂ II-KC ,-. \, I\ f] ?

iHnS.nasMnionBtoniiMiii.itavri \ ) z^\J~> ' O2'— * — ̂ ^Ls(.s-'~*f-~-.

N'A - WkcMIi net mpmtU lo In bcmif

•
_n

J

~2

J

jl

~5

Ie

~7

3

J

~10

-

In

J2

13

14
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LOG OF BORING: TW-4-1 (cant)

Page 2 of 4

Sarnpla No. SOIL DESCRIPTION (color, lextufe.molslure,etc

15

16

17

19

20

21

22_

25

27

30

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

D.O

0.0

0.0

0.0

0.0

0.0

1.0

4.3

-11 Reddish BrowrVL! Gray CLAY (mollled)
V. Stiff and Dry
No DNAPL odor or Elainlng observed

15' - 20' Reddish Brown/LI Gray CLAY (mollled)
V. Stiff and Dry
No DNAPL odor or slainlng observed

Auger to 19' and push 3" PVC Casing to 20' and grout up

Resume drilling on 9/16/05
20' - 25' Reddish Brown/LI Gray (molllad)

CLAY
V.StiffandDry
No DNAPL odor or slainlng observed

25' - 30' Reddish Brown/Lt Gray (motllod)
CLAY
Hard and Dry
No DNAPL odor or Staining observed

30

Sill M i l l Gravel

Clay Y///)( Bodroch

Sand

(; - nu.UM o<pu> ii tea

"Wismt 1 Fmbttivground t
fe/V V/RCW/W ENTAL.
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LOG OF BORING: TW-4-1

Page 3 of 4

1

_

-

32

-

331

34"

35~

36~

-

37~

381

40~

4-T

43_

44~

45^

46

Sample NO.

T
a.

Q

BKBn583
7

8

9

T

10

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0,0

00

O.D

0.0

0.0

0.0

0

s
s
D

t

SOIL DESCRIPTION (color, uxiurc. moisture, etc.)
tiftf&R&^WM&WIX^^

3.9

4.7

4.5

4.2

si* nin G Î i
Cl3f &/$, Bedrock |

Sand (• '••-• '• ' i

30' - 35' Reddisri Brown/Lt Gray/Yeltow Orange (mottled)
CLAY
Hard and Dry
No DNAPL odor or staining observed

-35' - 3B' Reddish Brown/Lt Gray/Yellow Orange (mottled)
CLAY
Hard and Dry
No DNAPL odor or staining observed

-38' - 40' U Gray w/ Yellow Orange flecks
CLAY
V. Stiff and Slightly Moist
No DNAPL odor or staining observed

-4D1 - 41' Lt Gray w/ Yellow Orange flecks
Silty CLAY becoming increasingly sllty with depth
V.Stiff and Dry
No DNAPL odoc or staining observed

-41' - 45' LI Gray V. F-SAND some silt
M. Dense and Wet
No DNAPL odor or staining observed

45' - 50' LI Gray V.F-SAND some sill
M. Dense and Mo is I
No DNAPL odor or staining observed

NOTES

|y|j* n - rOcnta Infti

KJA-«Jc«li^ialSH*tnljt;lol(iisboii.| Bu ^B

>
c
c

~c
£

ifflHitta

|

s f•n •

I&B88
CL

CL

CL

CL

SM

M

Well Construction
iSMU^̂ nawwwa&iii

1
| 30

133

134

35

_36

JJ9

~40

1-13

144

46

BP=r
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LOG OF BORING: TW-4-1 (cant)

Page 4 of 4

-Q

47~
_

48_

-

49~
_

so"
-

-
51

_

52

-
_

S3"

_
S4

-

S5~

-

56:-
57"
-

58"

-

59

-

erf
-

6r

-

62~

Sample No,

11

Sill

Sand |

0.

Q

0.0

0.0

0.0

0.0

r>n

u.u

fin

0.0

0.0

HH

^
13

0
i

Gra

i

i

4.9

™, [

SOIL DESCRIPTION (color. texture. moisture. etc.)

45' - 50' LI Gray V.F-SANO some sill
M, Dense and Moisf
No DNAPL odor or staining observed

-50' - 54' LI Gray Silly F-SAND (little fines)
V. Dense and Moist
No DNAPL odor or staining observed

-54' - 55' Reddish Brown/Lt Gray CLAY (mottled)'
Hard and Dry
No DNAPL odor or staining observed

Sel TW at 55'
Screened 40-55
Sand to 35
Bent to 30

_^_ NOTES

fXxQl H-bn)-ndcal9?lvcl brfcxv grant :tinaeo SBST^ 1

i

jjj%,
m

nM

3
IT) S
LJ $

S D

SM

SM

CL

e/v\^/p

NCOFtl

Well Construction

tONMENTAL.

^ORATED

>

-

_4B

-

49

-
„

50

-
—P'

_

-

-

—

~53

_
_

54

-

"55

-

"56

-

~57

5B

59

60

{

61

62

J
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LOG OF BORING: TW-4-2

Page 1 of 4

Clienl Name: BEAZER EAST
Projecl Number: 05-113
Location: South Cavalcade: Houston, TX
Date/Time Started: 9/15/2005
Dale/Time Completed: 9/16/2005

0_

•T

2l

3l

4~

5

c

7_

10

1-T

14

Sample No, P
ID

 (p
p
m

)

jswwsaBSwro;
1

2

3

Y

0.0

0.0

0,0

0.0

D.O

0-0

0.0

0.0

0.0

0.0

0-0

0.0

0.0

0,0

JO

m

iWft

i
?
<
c:

W
1.1

4.2

1.5

Drilling/Boring Method: Geoprobe Total Boring Depth (It): 55
Sampling Method: 5' Split Spon Ground Surface Elev. (fi-msl) 50.14
Subconlractor/Dril:ers: Advanced Drill ng Systems Measuring Point Elev, (It-msl):
Monitoring E QUID merit: PID Geologist/Engineer: BobBalkovec
Coordinates: N732903.29 I E3157537.55 Consultant: KEY Environmental, Inc.

SOIL DESCRIPTION (color, texture, mo Eture, olc.)

0
0

1
in s

n E Well Construction
•«SHU«HK«WiWMUMtilWWIia^̂

Dark to Lt Gray Silly F-3AND
Soil looks reworked
loose and moist
No DNAPL odor or staining observed

Top 1.3'

Dark to Lt Gray Sflty F-SAND
Soil looks reworked
loose and moist
No DNAPL odor or staining observed

Bottom 2.9' Lt Gray/Yellow Orange (mottled)
Sandy CLAY w/ some silt
M.Stiff and Moist
No DNAPL odor or staining observed

Top 1' U Gray/Yellow Orange (.mottled)
Sandy CLAY w/ some silt
M.Stiff and Moist
No ONAPL odor or staining observed

- 1 1 ' - 15' U GraySilty F-SAND (little lines)
Looss and Wet
No DNAPL odor or staining observed

sin urn c^ei EX-XJ

S.,,, E3

NOTES

\

SM

sm

CL

CL

SM

TEMPORARY WELL:
3" PVC outer casing
grouted in place: 0-25.0

T'PVC: riser 0-40'
screen 40-55'

c
0

J

_2

JJ

J

1D

11

12

13

14

n-«aui«iiKh« Signature of Field Supervisor Date
n . mKaci Oct*> n In:

IJVi v •qcaHK nst ltt*e!&c lo ttn Emv

005897



LOG OF BORING: TW-4-2 (cant)

Page 2 of 4

,0

14

_

15~

Sample No.
H&&UIM&&J&A

4

c

D
Q.

Mtf̂
0.0

0.0

5
IKS-

t?•
ci•
K

IWWfi

4 7

SOIL DESCRIPTION (color, le«ure. moisture, etc.)
lffl£&& îaSfefla*MHfcW^^

@ 14 .5' lo 15' Color Change to Reddish Brown
No DNAPL odor or staining observed

~ 15' - 19' LI Grav Siltv F-SAND

>.
D-

_C

#&R&

&•*
" S

Bsssm
SM

Well Construction
iim88®m$mi&mm

a

14

~15

20

23

130

0.0

O.D

0.0

n.o

0.0

0.0

0.0

0.0

0.0

D.O

0.0

D.O

0.0

0.0

0.0

Wet and Loose
No DNAPL odor or staining observed

4.0

@ 19 Reddish Brawn/LI Gray (mottled)
CLAY
V.SiiffandOry
No DNAPL odor or staining observed

20' - 25' Reddish BrowrVLt Gray (motlled)
CLAY
V.Sllff and Dry
No DNAPL odor o: staining observed

On 9/15/05_Augered to 24' and pushed 3" PVC Casing lo 25' arri groyledjjg

Resume Drfllng on 9/15/05
251 - 30' Reddish Brown/Lt Gray (moltled)

CLAY
V.StiffandDry
No DNAPL odor or staining observed

Bottom of Outer Casing

20

24

2C

.29

^_^
5)11 DlQ Crawl

1 '••'" ' ' ]

NOTES
, -«*»!»«**.

/ /VCOfgf ORATED

005898



LOG OF BORING: TW-4-2 (can't)

Page 3 of 4

_n

31~

vT

Sample No.

7

a.a.
a
a!

0.0

on

c

?
_0
3

t
?
L

3.4

SOIL DESCRIPTION (color, lexiurt. moisture, etc.)

30' - 35' Reddish BrowrVLt Gray/Yellow Orange (mottled)
CLAY
Hard and Dry
No DNAPL odor or staining observed

_D

TfrrTfffl

<n
u
3 u

BBBfifii
cu

Well Construction .D
C

"31

~32

33

34

35

36.

37

38

39.

41

42.

46

10

Q.O

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0,0

0.0

0.0

0,0

0,0

5.0 35' - 38' Reddish Brown/Li Gray/Yellow Orange (mottled)
CLAY
Hard and Dry
No DNAPL odor or staining observed

4.3

38' - 401 Lt Gray w/ Yellow Orange flecks
Silly CLAY
V. Stiff and Dry
No DNAPL odor or staining observed

40' - 45' Lt Gray w/ Yellow Orange flacks
Sitty CLAY becoming increasingly silly with depth
V.StiffandDry
No DNAPL odor or staining observed

15' - 501 L! Gray F-SAND (little fines)
V. Dense and Moist
No DNAPL odor or staining observed

CL

SM

34

35

3E

38

4D

44

SI" HUJ Gravel gffi

ll-bgi - rdiiAirt tw! bolm* oiound j
jEN VfRONM&NTAL.

005899



LOG OF BORING: TW-4-2 (Gont)

Page 4 of 4

.0

47!

49"
-

sol

51"

52~

""

sC

54~

S5~

sC

5?I

5B_

sC

60_

-

6ll

62_

Sample No.

11

ca.a
O

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0,0

0.0

_c

s
11
K

4.2

SOIL DESCRIPTION (eolar. iwture. moislure. alt.)

45' - SO' U Gray F-SAND (litlla lines)
V. Dense and Moisl
No DNAPL odor or staining observed

~5Q' - 54' Lt Gray F-SAND (little fines)
V. Dense and Moist
No DNAPL odor or staining observed

SAMPLED 52-53 @1625 for TOC

-54' - 55' Reddish Brown/LI Gray CLAY (mottled)
Hard and Dry
No DNAPL cdor or staining observed

Set TW at 55'
Screened 40>55
Sand to 3B
Bent to 3-1

a

in =o jj

sassa
SM

SM

CL

Well Construction
BfilB@!ffiffiS&3BS£l&8iaBS&

HOTE5

SHI I Ti I I Gtavel £Xy m - md<M» niche:

p™, p,™,., u-«)Ba,s<(Wmni«i Eĵ g^^^/VV/ROAm7^WrAI_

ll-rral-ind îlElfcclatiorcimnnH.-ilnKl ^TO BET Iffll f N ^QFtROFtA TED
Sand l-X-'.'-J NW - «nKnic; no wcltoUc U n-. \nrrq K ^B2Klffir

Ivn - •HK.1C2 poil̂  Kf irttn

.a

I1*?

1̂ 9

ISD

~S1

152

153

~54

~55

ISB

_57

"SB
-

IS9

~6D

.61

isz

005900



LOG OF BORING: TW-5-1
INCOFtPORATED

Page 1of2

Cllanl Narna: BEAZER EAST Drilling/Boring Method: Gooprobe Total Boring Depth (ft): 25'
Project Number: 05-113 Sampling Method: 5'SplitSpon Ground Surface Elev. (fl-msl) 50.33
Location: South Cavalcade: Houston, TX Subcontractor/Drillers: Advanced Drill ng Systems Measur no. Point Elev. {fi-msll NA
Dale/Time Started: 9/12/2005 Monitoring Equipment: PID Geologist/Engineer: Bob Balkovec
Date/Time CompletBd: 9/12/2005 Coordinates: N733131. 46 /E3 157501.93 Consultsnt: KEY Environmental. Inc.

a
.c

0_

r

2~

-C

si

6I

?I

8-

-

ii-

is!

14~

Sam pie No.

1

2

T

3

E
a.
D.

BHfl

D.O

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

D.O

0.0

0.0

0.0

0.0

£

3
m

ffiffn)

—

.

— .

e

3.1

4.8

4.7

S»t HID Gravel ;

Sand rX-::j

SOIL DESCRIPTION (color. lemure.moiElure.Blc.)

Top .3' Topsoil I

- .3 - 2' Yellow Orange/Lt Gray (molded) //
Silly CLAY (Stilf and Dry) -^
No DNAPL odor or staining observed <y

\
-2'-5' Yellow Oranoe/Lt Gray (mottled) />

Sandy, Sil!y CLAY f Stiff and SJigWIy Mois!) ^
No DNAPL odor or staining observed %

. __ i
5' - 1 0' Yellow Orange/Lt Gray F-Sandy SILT

T-clay (Moist to Wet and M Dense)
No DNAPL odor or staining observed

Wei at 8'

10'- 15' Li Gray Silly F-SAND : i
Wei and Medium Dense j i
No DNAPL odor or staining observed ; j

!
t

1
in 5o ;
s s

ML

CL

CL

ML

SM

Well Construction
iftimaBBgfcafBgffiiHBaeal

TEMPORARY WELL:

T'PVC: riser 0-5'
screen 5-20'

NOTES
.̂ vjj in-m*=MM«x;ho3 Signature of F eld Supervisor Date

11 - McDicl OipW n iMl
^Vg ĵ ll-b£n-inteKSfH<lbc4>tfD(wndiurf(Kft -— O t/ I

MJA - nfifOn r*& mpknMn k> ms bc<ift9

a

~3

:*

-"=

>

I?

IB

Is

~1D

11
-

12

13

"u

005901



LOG OF BORING: TW-5-1

Page 2 of 2

Sample No.

.BiSaBBHBBBB

'1

5

g

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0-0

c

e
0

I
:

4.5

1.0

SOIL DESCRIPTION (calor.lcxwre,m0isiurc,ctc.)

15' - 18.9' LI Gray Silly F-SAND

No DNAPL odor or staining observed

-1B.9' - Zff Redish 8rown/U Gray (mottled)
Silly CLAY {Moist and Stiff)
No DNAPL odor or staining observed

Redish Brown/Lt Gray (mottled)
CLAY (Hard and Dry)
No DNAPL odor or staining observed

SetTW-5-1 at 20'
Screend from 5' - 20'
Sand to 3'
Chips to suriace

ii
"j

aasaaia

//ffffi,

^^w%>nn
Hî
^^iiH
^^
^^
^^
^Ĵilm

in £
U ;

SM

CL

CL

Well Construction
.14

5

20

23

24

2G

30

22

23

24

25

26

30

Sil1

c[ay

Gravel

D „ „Bedrock

1 • ' • ' • ! • ]

sn lt« IBW in™ scj In! / AICOW^»O/?J<17TSO

005902



'ENVIRONMENTAL. LOG OF BORING: TW-6-1

Pago 1 of 4

ClieniName: BEAZER EAST Drilling /Boring Method: Direct push Total Boring Deotti (It); 58.0
Project Number: 05-113 Sampling Method: Continuous split-spoon Ground Surface Elov. ffl-msl) ASAD
Locaiion: South Cavalcade: Houston, TX Subcontractor/Drillers: Advanced Drilling Syslems Measuring Point Elev. (It-msi: NA
Dal enime Started: 9/15/0515:25 Monitoring Equipment: PID Geologist/Engineer P. Sorek
Date/Time Completed: 9/17/05 11:50 Coordinates: N731884.23 / E315788B.97 Consultant: KEY Environmental. Inc.

jp

n

1"

2!

3l

4~

5_

6~

?I

fll

9~

10^

111

1̂ 1

"I

^_

Samfjte No.

E
E.
a.

D
D-

WW&&W

Bt
ow

s/
G

-ln
.

P*

?•
>

C SOIL DESCRIPTION (color, WMure, mo suns, etc.)
^WQH^U^PB^^

sni nrn Gr3vCi ,
Clay ^^^ Bedrock |

Sand liliX-j

SEE BORING LOG FOR TW-£-2

>.

3

MiS

en £
O S

5 3 Wei! Construction
fflfflfM?ffll*IH^^
TEMPORARY WELL
3" Pi/C outer casing
grouted in place: 0-25.0

TPVC: riser 0-52.75'
screen 52.75-57 ,75

_ NOTES
J^ t,-tio«a»-;™fd: Siff/J3lure of Field Supervisor Dale
^^. Jl-n«ae!ill««iii'lMl ' **•'' 1

?W?d "-*0i - ra cam intMon e-ouni lurlm I, — ̂  x^ l/\

tl̂ "5i - ̂ diemes Jpot obon mwn HI lo«ij / •^£_ '̂ ^" / X

NIA . inicl-s ixj HKWOtto B«5 loai

j

0

J

12

~3

"4

~5

~6

~J

~8

~9

~10

_11

JZ

J3

"n

005903



LOG OF BORING: TW-6-1

Page 2 of 4

Sample No. SOIL DESCRIPTION (color, tenure, molsiure. etc.) Well Construction

16.

17

18

20.

22_

25

26

27

2fl.

30 0.0

3.0 with gray mottling. SlilUa very still, and moist. No observ
stains or odors.

'Oltom ol Outer Casing

16

17

16

23

24

27

30

silt HID Gravol £551

Clay E^3 Bedrock ^^

NOTES

ii • KKaiM ggpn n imi

ri-bpfi - in9±«H l««l btfrw DFajna jurtjtft

li-msl - «¥licaloi 'Mi flbovn incau leu lovrl

f/IA - nb-Xi-. nM ngpliciiUi U> if«; txtnj

/̂V VlFtONM ENTAL.

005904



LOG OF BORING: TW-6-1 (cant)

Page 3 of4

Sample No.
30_

36_

37_

3B_

39

43

45

SOIL DESCRIPTION (color, lexlure. moisture, elc.}

0.0

D.O

0.0

0.0

D.D

0.0

5.0 same as above

4.1

4.5

4 0

Wet! Construction
30

32

33

34

35

3G

39

40

43

44

45

SI" Jim Gravel

Sand

005905



LOG OF BORING: TW-6-1 (Con't)

Page 4 of 4

D

J 4 G

50~

55"

-

57~

-

5B~

-

59_

-

G2~

Saiti|)ln No.

6

7

Q

S'ffWI

0.0

0.0

O.D

0.0

0.0

0.0

c

m

—

o;

5.0

5.0

SOIL DESCRIPTION (color, |01(|Uro, moisture, etc.)
fajMSIM ĵ̂ !iHSffij)ffliWB»BS«^̂
same as aoove

Light gray CLAYEY SAND with 50 lo 70% vary fine to fine, well sorted sand. W9l
and medium dense. No observed DNAPL slalns or odors.

Red-brown CLAY. Very stiff and moist. No observed DNAPL steins or odors.

REFUSAL AT 58 FT. END OF BORING

r-n-r, NOTES
SMI [Jill Gravel fv?g n.w«.B«J«

Clay Y///A Bedrock ^^^ in,n-u>tt««-,Jf«t«*"f™.M«nnt.

T . _. IHIRI - mdicffn loci Ao«e mtan cu fci*:

Sufld (• ! • ' • ! • ] Hi* - nOvon ax o<to*l* n ur. oeanf n

'
"
J

j§

>> £
TI •;

Si•a 5

SC

CL

Well Construction

ftfaff- E/V VfFtONM ENTAL.

~50

-

152

153

~55

"57

58

59

60

61

E2

005906



1SNVIRONMENTAL.
LOG OF BORING: TW-6-2

Page 1 of 2

Client Name: BEAZER EAST Drilling/Boring Method: Direct push Total Bor no. Depth (ft): 20.0
Project Number: 05-113 Sampling Method: Continuous split-spoon Ground Surface Elav. (ft-msl) -19.49
Location: South Cavalcade: Houston, TX Subcontraclor/Drilfers: Advanced Drilling Systems Measuring Point Elav. (Il-msl! NA
Date/Time Started: 3M5/05 14:10 Monitoring Equipment: PID Gedog is I/ Engineer P. Sorok
Dale/Time Completed: 9/15/05 14:50 Coordinates: N731877.92 / £3157889.27 Consultant: KEY Environmental, Inc.

-a
t

c

?~

3_

4

-

5~

el

i~_

6~

9~

-
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-

11 1

12

13l

14"

Sample No.

1

2

3

IP
ID

 (
pp

m
)

0.0

0.0

0.0

0.0

c

I
5

E-
>

^S
5.0

4.7

5.0

SIH 1J1IJ Gravel '

Clay fyZ$ Bedrock !

sand !•:•:•:•]

SOIL DESCRIPTION (color, texture, moisture, etc.)

Asphalt and road materials.

Black to dark gray SANDY GRAVELLY CLAY. Approximately 30% fine sand and
approximately 5% fins gravel. Medium stiff and moist. Petroleum odor from 2 to 3'.

Light gray SANDY CLAY with approximately 30% fine grained sand, and orange
mottling. Medium stiff and moist. No observed DNAPL stains or odors.

Very soft and wet interval from 7.8 lo 8.5'.

Grading downward to CLAYEY SAND with approximately 80% line grained 'well sorted
sand.

O
0

yKSffifiac

^

I

<n 5
u 3ifi S
3 u

CL

SC

Well Construction

TEMPORARY WELL:
1"PVC: riser 0-7.75'

screen 7.75-17,75'

NOTES
2S3 r.-«*«te!nrt!s Signature of Fiald Supervisor' Date

JXXXI n bj; - mate fell btV» gfcund Hrincc /"""_——-/ \ -̂T" C

ft-nnl - ntcati (en jcovc nain MS B«l -ssb^ — .

NIA - nOUK ncl apjfc^o lo UK; bo»g

^

J

3

~3

~4

-

~5

~6

~7

-

~S

_9

~1D

-

~11

-

12

13

14

005907



LOG OF BORING: TW-6-2 (Cont)

Page 2 of2

Sample No. SOIL DESCRIPTION (color. iBxlurc. molslure. ale.)
MBfleasasbBaKffl̂ ^

Well Construction
14

17

22

23

24

26

0.0

Red-brown and lighl gray CLAYEY SAND grading downward lo red-brown CLAY with
ligril gray motlling. Very stiff and moisl. No observed DNAPL stains or odors.

3.0

END OF BORING

sc

CL

20

22

23

24

26

27

Sand [ • ' • ' • ' •1

IMml - nlciln Icet nboy« mem KJ md

«/A - rcmiir̂  na te&tasti 10 UK ECT mp

005908



te/V VlftONMENTAL- LOG OF BORING: TW-7-1

Page 1 of 4

CiJeni Name: BEAZER EAST Dril line/Boring Method: Direct push Total Bof ing Depth (It); 50.0
Pro eel Number: 05-113 Sampling Method: Continuous split-spoon Ground Surface Elev. (fl-msl) 49.03
Location: South Cavalcade: Houston, TX Subcontractor /Drillers: Advanced Drilling Systems Measuring Point Elev. (fl-msi; NA
Date/Time Started: 9/15/0511:00 Moniloring Equipment; PID Geologist/Engineer; P. Sorek
Dale/Time Completed: 9/16/05 17:50 Coordinates: N731470.35/ E3157931.14 Consultant: KEY Environmental. Inc.

_D

0

1

2~

3~

4~

5"

6_

7~

B~

Sample No.

1

2

Q
e~

a
c.

0.0

0.0

*5

t»>

a:
ffayq«*«

i 5.0

5.0

SOIL DESCRIPTION |color.lBxlure.motslun:.elc.)

Asphadl and road materials.

Gray lo light gray SANDY CLAY with approximately 30% very fine grained, well sorted
sand. Medium stiff and moist. Siigh! organic odor from 2.5 to 5.0'.

>x

0

1

in =LJ sw «
^ u

CL

Well Construction
qaggHB»EBffiffiggag5g@
TEMPORARV WELL:
3" PVC outer casing
grouted in place: 0-25.0'

1"PVC: riserO-3S.tr
screen 38.0-4B.01

1

~1

-

_Z

"3

~_A-

~5

-

Ie

~_i

~8

0.0 jght gray CLAYEY SAND with approximalely 00% fine grained well sorted sand.
Loose and moist lo wal. No observed DNAPL slains or odors.

13

14

Sit! mil Gravel gggj

Clay

Sand

NOH=S

I] - nl;tm cctfi h fnl

J - mttfa Ml Mvy gmrd urf ac

- mdcolel Jfftf <tHM fnwt ttt Ivv

Signature of Field Supervisor Date
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LOG OF BORING: TW-7-1

Page 2 of 4

Sample Ho. SOIL DESCRIPTION (color, texlure. moisture, elc.l

17

18

20

22

24

27

2Q

0.0

0-0

0.0

0.0

[Saturated from 17.1 to 17.5'.

5.0

2.3

Red-brown and tighl gray CLAYEY SAND grading downward to red-brown CLAY.
Medium stiff to stif:, and moist to wet.

Red-brown CLAY with light gray mottling, and less than 5% sand arid fine gravel.
Very stiff and moist. No obvious DNAPL stains or odors.

30

Clay

Sand

DID Gravel 8S3
11 - indiulH deplh ir. Jnl

It-tji - mrtcaai ItolBetov ground Euiloce

fj«i - tnaaas noi wpicsjc w inn bam 15

E/V VIFtONMENTAL.
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LOG OF BORING: TW-7-1

Page 3 of 4

a
Sample No.

£

9

4

0

t

a SOIL DESCRIPTION {color, lexlure.momure.etc.l

5
Q

0
Well Construction J3

30

39

43

44

45
10

D.O

0.0

0.0

0.0

0.0

5.0

4.5

4-B

Orange-brown ana" light gray SANDY CLAY wilh approximately 20% fins grained
sand. Soft to medium Sliff, and moist. No observed DNAPL odors or stains.

Yellowish-orange CLAYEY SAND with approximately 70% well sorted, line gra ned
sand. Loose to medium dense, and moist to wet. No observed DNAPL stains or
odors,

Red-brown CLAYEY SAND with 40 to 70% line grained sand. Medium dense and
moisl. No observed DNAPL stains or odors.

SC

SC

33

36

38

39

40

42

45

46

Silt jTJTI Gravel

Clay 5%j Bedrock

sand |:-:v:-|

KIPTES
.....de.lH.Kta-.

/ INCORPORATED
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LOG OF BORING: TW-7-1 (cont)

Page 4 of 4

.0

Af>

""-

4B_
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62~

Sample No.
IH^HtSKft̂ !

T
&

-5
a
a

o
m

M^ea

0.0

0.0

t
>

K

M

SIN fflll Grarel |

Cl«y fflSA Bedrock ^

smd jx7:';':]

SOIL DESCRIPTION (color, temure.moislure.ete.)

Î ^̂ ^P^Mt̂ Ĵ ^ ^UW4

Red-brown CLAY with light nrav mollling. Slilf and inoisl. No obserued DNAPL stain
or odors.

END OF BORING

NOTES

iij <n-tacitK*tt<to

Jg22l lHi(v-irilc««lKabcloi.pajMH*(BCD

llfml - •UCMV3 J«« Hour o4«n &r# Irrri

t*A - ntcMEi nu «-pl=ne« u Iho OB.IJ
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jafia^
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~ 1
S 5« s Well Construction

|̂ S îiWftW «̂«il̂ Wt&*HiWIi
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j^W / NCORF-OFtAT£D

B

4G

-

"47

-

~4B

149

Iso

~51

Is2

I53

~54

-

IS5

~56

57

SB

59

60

61

62
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TAL. LOG OF BORING: TW-B-1

Page 1 of 4

: Client Name:
Project Number:
Location:
Date/Time Started:
Date/Time Completed:

BEA2ER EAST
05-113
South Cavalcade: Houston, TX

9/12/05 13; 26
9/14/05 17:30

Drilling/Boring Method: Direct push
Sampling Method: Continuous spill-spoon
Subcontractor/Drillers: Advanced Drilling Systems
Monitoring Equipment: PID
Coordinates: N731220.49 / E3157323.21

Total Boring Depth (ft): 52.0
Ground Surface E!ev. (ft-msl) 48.90
Measuring Point Elev. (ft-msi; NA
Geologist/Engineer: P. Sorek
Consultant: KEY Environmental, Inc.

Sample No. SOIL DESCRIPTION (color, te«urn.inoislure.etc.] Well Construction

o.o

o.o

o.o

o.o

2.5 Lighl gray SILTY CLAY, with some orange and black mottling. Approximately 40% sit.
Medium slid, moist. No observed DNAPL stains or odors.

3.0

Lighi gray CLAYEY SILT wltn oranoo and black mollling, approximately 60% silt.
Soil lo medium stiff and motst, No observed DNAPL slains or odors.

Sol! and wet from 13.5 lo 14.01.

TEMPORARY WELL:
3" PVC outer casing
grouted in place: 0-25.C'

1'PVC: rise; 0-32.0'
screen 32.0-52.0'

13

5i" LLJJJ Gravel ^-j^S

Clay F22S] Bedrock j§§§§

Sand

- hdicdK H*l Orton pound m

Signature of Field Supervisor
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LOG OF BORING: TW-8-1 (Con't)

Page 2 of 4

^^~

n
J3

-

Simple No.

4

( 
P

ID
Ip

pm
)

0.0

TO
c

-1.5

SOIL DESCRIPTION (color, .Bwurc.moiswre.Blc.)

Light gray SILTY CLAY, medium stiff to stiff, and moist. No observed DNAPL stains ^
or odors. /,

$
Suff to f/gh( gray CLAVEV SILT with occassionaf orange moif/irrg, appraxima^/y flflft
sill. No observed DNAPL slains or odors.

_

wwffl
in
0

"

CL

ML

Well Construction •C

-

-

^^

22

2-

30

0.0

0.0

0.0

0.0

0.0

<t.D

very soil and saiurated (rorn 17.5'tolB.O1.

soft and wet from 18.0' to 19.0'.

Red-brown CLAYET SILT, approximately 75% sill. Moist and medium stiff. No
observed DNAPL stains or odors.

Red-brown to orange-brown CLAY with light gray mottling. Less than 5% silt, sand,
and gravel. Stiff to very stiff, moist. No observed DNAPL stains or odors.

ML

Boltom of Outer Casing

9

21

22

23

20

Sill CUD

ro5KClay l&LCA

^__^

,1-1̂ 5 • Miaio- im Mtwn'o"id -"^=

tl-mtl - nttatra l«l IM« m« an -.n I.

tnnt - iodise ot pa'is par m^Ar
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LOG OF BORING: TW-8-1 (cony

Page 3 of 4

Sum pie No. SOIL DESCRIPTION (color, Hn.lL.rr,. moisture, etc.]

32

35_

37

39

0-0

0.0

0.0

0.0

0.0

4.5

3uif lo light gray fine grained SAND. Well sorted, loose, and moist. No observed 'i;:^:;:-: SW
DNAPL stains or odors.

5.0

Lighl gray SILTY CLAY with orange mottling. Approximately 10-20% silt, Very stifi,
and moisl. No observed DNAPL stains or odors

5.0 Buff, fine grained SAND. WeD sorted, loose, and moisl. No observed DNAPL ;;|i!:|;|: SW
slains or odors.

Lighl gray CLAY~EY SILTY SAND g7ading downward lo SILTY SAND. Medium TWitl̂ MSM
dense, moisl. No observed DNAPL stains or odors,

5.0

Well Construction

CL

32

35

36

37

38

39

40

SI" 11 I I I Gravef

Bedrock
n • ratnt: ocsiii m Ini

h'bga - tftdEaEv? Icvl bAn* Qrcunff B

n-m=l - vitfcat H kcl st»>D nw Lt

f^/V VIRONMENTAL.
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LOG OF BORING: TW-8-1 (cant)

Page 4 of 4

Sample No. SOIL DESCRIPTION (color, texture, moisture, clc.) Well Construction
46

47

4B

49

50

52

5*

55

60

0.0

0.0

REFUSAL AT 52.0 FT. FLOWING SANDS END OF BORING

SU

so

53

s*

s?

62

sm nrri
Clay

I-1.!:!'!.' J

NOTES

Ik - kndcnlei «plh *i foci

«.bgt - na»i« i«t MI»« e>««9 SUM»

NlS-nuinilcsncincPlioUnloinistwniP

pprn - ndcnlG&pjiilT. par rnlhc"
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HEW V/RCHVMSNTAL. LOG OF BORING: TW-9-1

Page 1 of 2

Client Name: BEAZER EAST
Projeci Numbar; 05-113

Drilling/Boring Method: Direct push
Sampling Method: Continuous split-spoon

South Cavalcade: Houston, TX Subconlractor/Driflers: Advanced Drilling Systems
Dale/Time Started: 9/14/05 9:55
Pale/Time Completed: 9/14/05 12:00

Monitoring Equipment: PID
Coordinates: N730601.31 /E31573D3.121

Total Boring Depth (ft): 25.0
Ground Surface Elev. (fl-msl) 47.6B
Maasuring Point Etev. (fl-msl! NA
Geologist/Engineer: P. Sorek
Consultant: KEY Environmental, inc.

Sample No.

^^

SOIL DESCRIPTION (color, texture, moisture, etc.) Well Construction

10

11 :

12

0.0

0.0

0.0

5.D Brown SANDY CLAY wiih 5-10% fine grained gravel. Stiff and moisl.

5.0

5.0

TEMPORARY WELL
1"PVC: riser 0-S.O'

screen 9.0-24.0'

Light gray SILTY CLAY, medium stiff and moist. No observed DNAPL stains or odors./^

Light gray SILTY CLAY with approximately 20% white weathered gravel. Medium
stiff and moist. No observed DNAPL stains or odors.

Very soil and saturated Irom 11.E lo 12.5'.

Red-brown GRAVELLY CLAY with D lo 50% wnile wealhered line gravel. Medium
sliff and moist.

CL

14

Sill M i l l Gravel E£2

claV |̂ x /̂j Bedrock {$22$

Sand Iv'-XI

NOTES

h i - indicates incrte^

i[ - mtfcc4iL« depin n \K\

Tl-bgc- PdnslasfHE b?r*vpcund zmiscf

N/A ' tirJiCfllC^ nil .npplicrtln ID (h^ Coring

Signature of Field Supervisor Date
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LOG OF BORING: TW-9-1

Page 2 of 2

Sample No,
femitfmaiMi^

SOIL DESCRIPTION (color, texture, moisture, etc.) Well Construction

22

27

29

30

0.0

0.0

0.0

0.0

Light gray and red brown SILTY CLAY. Medium sllff and moist.
5.0

Red brown CLAYEY SAND. Sand is very line to fine grained and well sorled. Moist
and medium dense. No observed DNAPL stains or odors.

5.0

Red brown to light gray CLAY. Moist and slid to very stifl. No observed DNAPL
stains or odors.

END OF BORING

SC

CL

22

23

24

25

26

.20

29

NOTES
*i - mO<ca:cs mcrtei

It - nttcatu flcplh hi 1«fl

fi-niti - ndicaffli fn?i rUnvo m»An *n**fv*

^™ Vf F*QNM ENTAL.

005918



Sfe/V VIRCHVM ENTAL.

\ INCORPORATED
LOG OF BORING: TW-9-2

Page 1of2

Cf en! Name: BEAZER EAST Drilling/ Boring Melhod: Direct push Total Borinp. Qeolh (ft): 20.0
Projecl Number: 05-113 Sampling Method: Continuous split-spoon Ground Surface Elov. (ll-msl) 48.50
Localbn: South Cavalcade: Houston, TX Subcontractor/Drillers: Advanced Drilling Systems Measuring Poirt Elev. (fl-msi; NA
Da!efi"lme Started: 9/13/05 1G:1D Monitoring Equipment: P!D Geolog is [/Engineer: P. Sorek
Dale/Time ComDieted: 9/13/05 16:55 Coordinates: N730BG2.55 / E31 57295.33 Consultant: KEY environmental, Inc.

Ol.0
j:

ll

2l

3~

4"

S~

el

7~

si

9l

10~

11!

12_

"I

14"

Sample No.

&BSSSiB6asa
1

2

3

E
Q.

g

ffiKI

0.0

0.0

0.0

0.0

0.0

.c

5
5

BS£

£•
>o

£
SKSI

5.0

3.5

5.0

SOIL DESCRIPTION (color. Uwture. mo slure. etc.}

Asphault and poorly sorted sand and gravel.

Light gray SANDY CLAY, with orange brown molding, and approximately 20 to 40%
fine sand. Slifi and moist. No observed ON A PL stains or odors.

>^

'o

Ij

ill

ill

m%

1
VI E
L> 5
in !
=1 I]

fijjfaiigjE
JGP

CL

Well Construction
?B&fFiia&S8SHaeKfSi38sBaB
TEMPORARY WELL:
T'PVC: riser 0-13,5'

screen 13.5-18.5'

.D

C

~1

~2

Is

I*

Is

~6

I?

Is

Is

~10

11

12

13

14
NOTES

Silt UJJJ Graxel ESS m - ms:.i« inchn Signature of Field Supervisor . Date

tTTTTl DCOWJ 11-hdieBmdniBmlwl r >• j,- /

Clay \///A Bedrock t̂ Oflcl IH»S-«|IHIBS|M! Wow pound awrfaei f^3 / \ /f

Il-my . ndiulrs 'M: nmvc nwfti toa W*tl * ~-*̂  • '" ' . .̂  ^-^

Sand j'. ••:•'! N.'A. n&Cttc; nol ;v<*cnalc to ta bang

urn - I4»m PAKE IW n*Wi
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LOG OF BORING: TW-9-2

Page 2 of 2

Sample No SOIL DESCRIPTION (color, IWwe.moi5luro.eU.) Well Construction
14

S

22

26

3D

0.0

D.O

5.0 Ligh! gray CLAYEY SAND wilh approximately 75% line grained, well sorted sand.
Very soft and saturated. No observed DNAPL stains or odors.

Red brown and light gray SILTY CLAY. Medium si iff lo very stiff, and moist.
No observed DNAPL stains o: odors.

END OF BORING

7

20

22

24

27

2C

Sl» LLLLI Gravel £££3

/V V/FtONMENTAt.

/MCORPOFtATED
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LOG OF BORING: TW-10-1

Page 1 of 4

Client Name: BEAZER EAST Drilling/Boring Melhod: Direct push Total Boring Depth (ft): 55.0
Project Number: 05-113 Sampling Melhod: Continuous split-spoon Ground Surface Elev. (fl-msl) 46.87
Lpcslion: Soufh Cavalcado: Houston, TX Subcontractor/DriilerE: Advanced Drilling Systems Maasur n.q Point Elev. {(t-msl! NA
Date/Time Started: 9/12/0510:20 Monitoring Equipment: PtD Gedog is I/Engineer: P. Sorok
Date/Time Completed: 9/13/05 15:30 Coordinates: N730290.40/E31 57325.30 Consultant: KEY Environmental. Inc.

Da

1~

2l

3_

*I

si

6l

7"

-

si

c

10!

n_

1^_

13l

14~

Sample No.

a ŝSBSŝ

c.
ii
D

s
5

I

(

ii
i

c

sin LJJJJ Gravc| !

Clay [2222 Bedrock

Sand I •': •"/'•'']

SOIL DESCRIPTION (color. l«tL.tG.mDiSlure.«tc.)

SEE TW-10-2 LOG

NOTES

>.

(n
u
in
^3 O Well Construction

TEMPORARY WELL:
3" PVC outer casing
grouted in place: 0-20.0'

1"PVC: riser EM4.Q1

screen 44.0- 54,0'

.a

J

~2

Is

"4

Is

IG

~7

-

IB

_9

Iio

"11

J2

^13

J4

'£££ n-t«*«icikirti»a Signature of F eld Supervisor , Dato
11 - Mei)« deplk n (Hi , . / j' /_

rvyvi J^ / i Jj***̂
Jgggj ll-lJol - NiOcaiES Wl btto-* prouni Mrtact t/**'̂  / \ ^^^^^

IHIS' - liiaciiitj l«> nbc« mcim sta ttvcl / •—=' ^ __

WA - nioaiilDS nd apfllit.''UI& LQ Ifus botrî i
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LOG OF BORING: TW-10-1

Page 2 of 4

Sample No. SOIL DESCRIPTION (color, teicm™. moisture.etc.} Well Construction

15

16

18.

19

20

21.

22

23

25

0.0

0.0

0.0

0.0

4,0

SEE TW-10-2

Red-brown CLAY wild light gray motllirg. Less than 5% sill, sand, and fine gravel.
Very stiff, and moist. Wo observed DNAPL slalns or odors.

CL

5.0

Bottom of Outer Casing

15

16

17

18

20

21

22

23

28

30

LiljJ Gravel

T beta* pound fiuriaeo

A 'mAcalD^ nmnpptcnHDlD Ihii bon ĵ

005922



LOG OF BORING: TW-10-1 (c

Page 3 of 4

Sample No. SOIL DESCRIPTION (color, texlurc. moisture, elc.)

30

33

35

36

35

39

44

0.0

0.0

0.0

0.0

0.0

5.0

5.0 Red-brown grading downward to orange-brown CLAY. Less than 5% silt, sand, and
fine gravel. Stiff to vary stiff, and moist. Occasstonal dry partings. No observed
DNAPL stains or odors.

5.0

Orange-brown to burl SILTY CLAY, Medium stiff, moist. No observed DNAPL stains
or odcrs.

5.0

Sl» IIUI Gravel

Clay Y//A Bedrock

NOTES

TL< IndicAea dcplh in fKL

Jl-DJS - ndcglli l«1 betttv (land vj

11-mcl - indcilci l«l ri»<c ami nin

MM • IIK.1K not mKlOIC a ttli H

pen - VICCMK pxtt pfr ratal
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LOG OF BORING: TW-10-1 (cant)

Page 4 of 4

.a

47~

4S

49~

fid"

-

sC

53l

53~

54~

-

55

S6~

57~

-

5B_

5S_

G0_

6ll

62*

Sample No.

fBBfHtmWfln

7

?

g

0.0

0.0

0.0

n.o

£

s
3

t

c

5.0

SOIL DESCRIPTION (color. l«lurG, moisture, olc.)
fflBEMHHtTOrTOBtBaHEn^^

I
Buff CLAYEY SILT, soft, and moist. Wet interval from 47.25' to 47.751.
No observed DNAPL stains or odors.

Wet parting at lop of clay. 54'.
Red-brown CLAY with gray, black, and orange mollling. Very stiff, and moist. No f//6
observed DNAPL slains or odors. ^^

END OF BORING 7%

3

] ||

gggjHgsKiaa

rf
ML

w

Well Construction

NOTES

S"l lUli Gtavel £533 B-.n«tenl.,«tws '

rrm jgggja " " ""*""" acom'n 'M' ^^K^^^^ VIRONMENTAL.

l[.ini! - inecnc: Inl a9w> mn»< tga kivtl SRfeB&_,̂ B ' NCOFtPORATED

Sand l.:ii':l:J M/i-nOcnmnolJiioKolilololholiiinin! ffi ^BHbH

pvn - mdjcjlt̂  piric K' in* fin

f

'&

IIB

J9

"so

Isi

152

153

154

~55

~56

57

5B

59

GO

62
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ie/V \SIRONMBNTAL. LOG OF BORING: TW-10-2

Page 1 of 2

Client Name: BEAZER EAST
Project Number: 05-113
Location' South Cavalcade: Houston, TX
Date/Time Started: 9/12/05 8:50 am
Date/Time Completed: 9/12/D5 10:15 am

.a

0_

r

2_

S~

7

•:

9~

Iff

12~

-

14

Sample No.
BHBBSiiasgi

1

2

3

E

g

iran

0.0

0.0

0.0

IB
Io

v/
s/

B
-l
n
. t

0

Wf
3.0

4.5

4.0

Drlling/Boring Method: Direct push Tolal Boring Depth (ft): 20.0
Sampling Method: Continuous split-spoon Ground Surface Elev. (ft-msl) "16.85
Subcontractor/Drillers: Advanced Drilling Systems Measuring Point Elav. (ft-msi; NA
Monitoring Equipment: PID Geologist/Engineer: P. Sorek
Coordinates: N7302B9.91 / E3157320.-I3 Consultant: KEY Environmental, Inc.

SOIL' DESCRIPTION (color, texture, moisture, ale.)

g^̂ ^̂ ^̂ ^SSS^SS^S^SSW^SSSSSSSÎ /̂ ^SS^S^̂ &
No Recovery from 0-2'

Light gray GRAVELLY SAND with some fines. Poorly sorted, stiff, damp, No observed
DNAPL stains or odots.

Light gray SANDY GRAVELLY CLAY with orange mottling. Gravel is fine grained and
angular, approximately 50%. Poorly sorted, medium stiff, and we!. No observed
3NAPL staining or odors.

Gray SILTY CLAY. Approximately -10% sill. Very soil and wet. No observed DNAPL
stains or odors.

sin rrrn G™, ESS
Clay Y///A BedrocX [&^§q

_o

a^ywa

WXO&«:g:$::

M1
i

VI ~
U S

GW

CL

•CL

^^

Wei! Construction

TEMPORARY WELL
1'PVC: riser 0-10.0

screen 10.0-20.0

NOTES

m-MMKnuiK Signature of Field Supervisory Date
ll-nfeKLiUeftUmlw • ^. /^

ll-b|fl - «4u>i lot Mton pond iidict ^ _^> / f /(
Ihn. ^_ _ . ^^ f^_^ -f *l_^^~~^^ \^

WA - nacitK nd sva^3btt IQ hi hcrin î

a

3

~4

~5

-

Is

~7

:•

9

"10

11

12

13

14

005925



LOG OF BORING: TW-10-2

Page 2 of 2

.a

15"

iC

17

1B~

19~

20"

2ll

22~

23l

2"!

25^

zel

2?_

2B~

29_

30

Sample No,

4

Q

g

0.0

c

0
m

FWF

£•
>

RMI

4.0

SIIL [JJiJ Grave] j

Clay gggj Bedrock f

Sand (ivT^j

SOIL DESCRIPTION (color, twiure. moisture, etc.)

TOKHBttfflBBWifPHffMHJtgBTOBB^^
Light gray SILTY CLAY wilh orange mollling. Medium siifl. moist. No observed
DNAPL stains or odors.

Gray SILTY CLAY, very soft and saturated. No observed DNAPL stains or odors.

Gray SILTY CLAY with red-orange mottling. Medium slid and moist. No obseived
DNAPL stains or odors.

^ed-brown CLAY with some gravel (-5%). Dry lo moisf, medium stiff. No observed
DNAPL stains or odors.

END OF BORING

i

NOTES
j££3 t - mcwatK rxlvs

If - "tttarot OBjrfn n Wrl SB frffljB

SxM H-b[j;-uirl=alD=lMlbii4mv5i«Bia=uiljcp BjBir JSJ

N/A-mKBnrolsWcrtiolQdiibCTre Q "W|l

'
.

iS^Bt

1

•
m

S f
in =
o a
^1 U

CL

CL

CL

CL

Well Construction

ft^fe/V V/RO/VA7 &NTAL.

^Eff^COffPOFlATED

?

J5

JG

~17

IlB

~19

120

*21

22

23

24

25

26

27

20

29

0
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LOG OF BORING: TW-11-1
1INCORPORATED

Page 1 of 2

Clleni Name: BEAZER EAST
Project Number: 05-113
Location: South Cavalcade: Houston, TX
Daio/Timo Slarted: 9/14/057:30
Date/Time Completed: 9/14/05 9:05

1

c

2

3~

4_

5

e~

T~_

C

9~

10~

-

11

121

"I

1<1~

Sample No,

ijiiSaHesBsa
1

2

3

?
a
o

0.0

0.0

0.0

0-0

0.0

c
13

^

£•
>

<r

5.0

4.1

S.O

DrKinR/Boring Method: Diroct push Total Boring Depth (It): 25.0
Sampling Method: Continuous spill-spoon Ground Surface Etev, (fl-msl) 48.25
Subcontractor/Drillers: Advanced Drill ng Systems Measur no Point Elev. (fl-msi; NA
Monitoring Equipmant: PID Geolon st/Engineer: P. Sorek
Coordinales:N730370.77/E3157900.01 Consultant: KEY Environmental, Inc.

SOIL DESCRIPTION (color. t«wre, mo sture.we.)
attaaBatt!tMi!»aE«!BUi!ffliaaim
Asphault and mad materials.

Lighl lo dark gray SI-TY CLAY with orange motlling. Medium stiff to stiff, and
moist. No observed DNAPL stains or odors.

Very sott and wel interval from 7.2 lo 7.5'.

Black SILTY CLAY. very soft and moisl. No obssrvgd DNAPL stains or odors.

Lighl gray CLAYEY SILT with less than 5% fine grain sand. Soil to medium stiff
and moist.

Black SILTY CUY,

Bin OH! Graver %&$

Clay ly^ î Bedrock t2§£i3

Sand [ ' ' • ' : • ' • ' ]

very soil and moist, No observed DNAPL stains or odors.

>>

0

^

3EK3K

^w,

^

[̂
u «
= u

CL

CL

\AL

L

Well Construction

TEMPORARY WELL:
T'PVC: riser 0-12.2'

screen 12.2'-22.2'

NOTES

h-™*m;nt)oi Signature of Field Supervisor / Date
S-iralliicxhpininfMl / _s" / j^

H«is • mOeiits: \K\ ndox fount zurtKC f ^ / \^ ^/ f

nil. -mcaia itcc 3aax30\i a> in-, Wrkio L

WB - Atfjcoics D.nrT= rcr mUtm

i

J

~2

3

~4

-

S

~6

~J

IB

IB

_1°

"11

12

13

14

1
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LOG OF BORING: TW-11-1 (can't)

Page 2 of 2

SOIL DESCRIPTION (color, texture, motstiro. el We I Construction

Light gray CLAYEY SILT with less than 5% sand. Soft and moist. Saturated parting

al 14.B'. No observed DNAPL stains or odors.

Red brown and lighl gray CLAYEY SILT. Medium stir! and moist.
No observed DNAPL stains or odors

We! parting al 17.8.

Soft and saturated from 20.5 to 22.C

Red brown CLAY, very stiff and moist. No observed DNAPL stains or odors.

E/VVIRONMENTA
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•

•

•

Supplemental Groundwater Characterization Report
South Cavalcade Superfund Site
Houston, Texas

APPENDIXB
GROUNDWATER SAMPLE COLLECTION RECORDS

March 1, 2006

IIIIllI.UENVIRONMENTAL

11'-1;1'NCORPORATED

005929



^Project No.;

GROUND WATER SAMPLE WELL NO.:
COLLECTION RECORD.......... PERMIT NO.:

H Mi mn«n II m • IIH minim ••! mi I • «mn mm 11 •« HIHIIH in i a 11 in I ni n H" ulim i in • 'HUH i r ••••rrrmnmnTiainim IP i m in •iimrii m i • I

G5-J13 Client; Bea/erEasi
South Cavakadc Proj ect Loca tion; Houston, TX

Sampling Oaie:
1. WATER LEVEL DATA (measured from top of inner well casing)

a. Depth to LNAJPL: — (ft) b. Depth to Water:
c. .Depth to O.NAPL: __ (ft) d. TotaJWett Depth;
c. LNAPL Thickness: (a-b)~ _- (ft) C DNAPL Thickness;
g. Lea^flr of "Water Cotumn: ^3n._ta3 $$ (fl"^)
h. Well Volume:

b. WELL PURGE DATA

(c-d)

Crtfm'ision Far-lon:

( a x c f ^

Project Name:
Weather Conditions:

a. Purge Method: 's Well I.D. Com1. Fait (tfl

b. Field Testing Equipment; Horiba L:-22
c. Required Total Purge Volume (If x 3c) (gals.):
d. Total Volume and Number of Well Volumes Removed:

BegjaFnrge Time:_ |.A-'.\Q End Purge Time:

3, SAMPLE COLULOTON DATA

Sampluog Mefhod(s) & Equip: UA/,:. <jr_u^
Sample I..D, (Name, Date, Time); jy\*^j •- "2,_^__.

Sampling Personnel:

^', y/V?.A-O
Snmple Analytical ?ar;iroeters/.Mctbod: 3enzane and Naphthalene viaJrJ'A j^i_eth.ocl S260E!_

Sample Start Tune: \al.\ 4-O
PID/FID Il£ADING(R» :
ODORySHEKN:

ICOM3SCENTS:
!TLTw<P^TCiuymnnn^>«gw*>'**i«^ui*'*MMi*M» rnnff***a«HiiiginMjgitH»m»» igmum i mn i*nfai

jlnri SampkTiittf.: _^2
'ID/FID Model »t lonizaUan Potential
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GROUNDWATER SAMPLE WELL NO,.:
COLLECTION JRECORD PERMIT NO.:

iProject No.:
oject Name:

(Weather Conditions:

85-113
South Cavalcade

Client:
Project Location: Houston, TX.

Sampling Date:

Beazer East

}l. WATER LEVEL DATA (measured from t»p of inner well casing)
a. Depth to LNAPL: 733 (it) b. Depth to Water:
c. Depth to DNAPL: ' - ' (ft) d. Total Wdl Depth:
t. LM APL Thickness': (a-b) • (ft) f. BNAPL Thickness;
g, Leugtfa of Water Column: \ f t . t a H (ft) (»-d)
h. Well Volume: \ .'^ (S"a')

$2, WELL PURGED AT A
a. Purse Method: PpCD^IfcrOf k\vw\D

(c-d)

h. Field Testing Equipment: Horiba 0-22
c. Required Tot%) Purge Volume (If x 2-c) (gals.):
d, Total Volume and Number af Well Volumes Removed;
e- Begin Purge_Tjme: \t^ joQ End. Furge Time:

Lapse
Time
(min.)

Purge
JEUte 7'cmp (°C)

(4 )«%) (± a.n
Spec- Cnnd. EWORF

(mV,±IOniV)
E5SWBB1KB

DissO2 TITRB
CNTU,±10%)

rsior. Factors

Well LD. Com-. FacL (cO

Sftlinitv IDS

G/L

D.O

130
•1

-SLUS. o, o

s
(#• ^x

0 - D. .

O.c.

n "Vu

3. SAMPLE COLLECTION DATA
Sampling Mcthod(s) & Equip: \^
Sample I.D, (Name, Date, Time): jj^,
Sample Anafytica.1 Parftroerers/IVFethod:

Sample Start Time: >c^ ',3,^

Sampling Personnel: g. Tiv>?¥.-r ___

Benzene and Naphthalene via EPA Method_836gg

__End_SampteT_int«:
'OH/FID Mode! & Jonizatiun Potential

OOOR/SKEEN:
ICOMMENTS: t
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GROUNDWATER SAMPLE

COLLECTION RECORD
C5-1 13 Client:

South Cavalcade Project Location: _§^H5^>«/rX_
Sampling Date;

Project'No.:
Project Name:
Weather CimdWons:

L WATER LEVEL DATA ('measured from to? of inner well caging)
a. Depth to LNAPL: •-— (ft) b. Depfrb to Water:
c, Depth to DNAPL: • " " ""(ft) d.
e. LNAPL Thickness: <»-b) "(ft) f.
g. Length of Water Column: A\. A W

h. Well Volume: ]L*3l2b. (S8^
WELL PURGE DATA ' *~

a. Purge Method; . i ;rv.3 "Fi^y,> :^= £jsr7pnjr\j
Field Testing Equipment:

WELL NO.;

PERMIT N'O.:
" " "•• "—wninmDBiiii

-GV

Bewier Eas!

Total WeB Depth:
DNAFL Thickness:

{(«

b.
c.
d.

Horiba V-22
Required Total Purge Volume (if x 2c) (gak,):
Total Volume and Number of Well Volumes Removed:
Begin Purge Timp-: ocy^gr _^ad Purge Timg; yb '- Co

f= bi

Well i.D. Com.Fati. (eft

1
t

(J.I 63

1.4?(

K.AMPLK COLLECTION DATA
Sampling MDthrirJ(s) & Equip: j_
Sample I.D, (Name, Dave, Time):
Sample Anaiytica! Parameters/A^ethod:

Satnplt Start Time: i t; \ h"C

Sampling PcrsouneJ: ;

Benzene and NaohUiaiene via EPA Method S260B

End SftrnpleTinnc;
I*n)/FU) Model & louizaUon Porentij

ODOIt/SHHKN:

C.'O.MMENTS:
fUwMFMinatimHDHoiWoaanHniKBHBOUii uniwwiHimi mm* I in i mp««jtiuiami»i>' iiOTmwwuin imwiummiuii
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GROUNDWATER SAMPLE WELL NO.:

COLLECTION RECORD PERMIT NO.:
Client:

South Cavalcade Project Location: Houston, TX
Sampling Bate:

{ProjectNo.: 05-113
[Project Name:
SWeather Conditions:
1. WATER LEVEL DATA (measured from top of inner well casing)

a. Depth to LNAPL: (ft) b. Depth to Water:
c. Depth to PNAPL: -- (ft) d. Total Well Depth:
e. LNAPL Thickness: (a-b) -— (ft) f. DNAPL Thickness:
g. Length of Water Column: \^> .°\.% (ft) (a~d)
h. Well Volume: ( \A- (gal)

2. WELL PURGE DATA
a. Purge Method:
b. Field Testing Equipment: Horiba U-22

Beazer East

(ft)

(c-d) (ft)

c. Required Total Purge Volume (If x 2c) (gals.): _
d.1 Total Volume and Number of Well Volumes Removed:

Begin Purge Time: \ $ : %Q End Purse Time:e.

Conversion Factors

(a x cf- h)

Well ID. Conv. Fact (cf)

] 0.041

0.163

0.653

1-470

Read
No.

Lapse
Time
(min.)

Purge
Rate Temp (°C)

(± 10%)
pH

(± 0.1)
Spec. Cond.

( ^3%)

Eh/ORP Diss 02
(mg/L,±10%)

TtlRJB
(NTU,±10%)

Salinity TDS
GfL

Water
Level

(ft)

iWj 1 OO

6 ,OO

0 . Oc>

c.. co
v-i% ..4.

J4_

Le-O, _43.

3. SAMPLE COLLECTION DATA
Sampling Method(s) & Equip: ^
Sample I.D. (Name, Diite, Time): ^y

Sample Analytical Parameters/Method:

Sample Start Time: lu'. t<

Sampling Personnel:

OX/0. ^X^k-s-rf \vJT\r . ""P,..^v^

Benzene and Naphthalene via EPA Method 8260B

End SampleTime :..).{... ; i(y
[PED/FID READING(s) :
ODOR/SHEEN:

COMMENTS: ff'

PID/FID Model & lonization Potential

005933



GROUND WATER SAMPLE WELL NO.;

PERMIT NO.:
iProjcct.N'o.:
Project Name:

Conditions:

COLLECTION RECORD
_ 11 ii f—nnmiii-|i<rnraiiii«niiniim»BTiniwiii« rui i HIM limn .iiiiii mummtmMBtt

Client: Beazcr East
Project Location; fjoustoa. TX

Sampling l>ate:

\ |

1. WATER LEVEL DATA (wensurcrf from top or inner well cicring)
a. Depth to LNAPL-: •— " (ft) b. Depth to Water:
c. Depth to D.NAPL: .".....- ^ <ft> d- Total Wei] Depth:
e. L.N.\PLThlckjDKss-r (a-b) (ft) f. IiNAPL
g. Lengtli of Water Column: %^
h. WeJl Volume:

|2. WELL PtfRGE DATA
a. Purge Mfithod:
b. Field Teetiug Equipment: Horifaa U-22
c. Required Total Purgt Volume (Us 2c) (gals,): __
d. Total Volume and Number of Welt Volumes Removed;

BeginJ*urge Tiimt?:_^Z.'.CO^ End Purge Time:

(ftj

iJafiu

Convcraioii Fae

Weil t.D. qim.Fac.- left

J (1.04!

JiĴ  i> 163

. <! atji?

H

iI3t_ ~Ji± ..P, nn-

3. SAMPLE CO2,LECT!ON DATA

Sawpliug Mctlmd(j) & Equip;
Sample I D. (Name, Date, Tims): fl1 s ^J^>

Sample Analytical Paramttcrs/Methnd:

Sample Start Time: \t\£" "
Model A IcmizaUati Potentia

ODOR/SliEEN:
C.'O.MMENTS:
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GROUND WATER SAMPLE
COLLECTION RECORD

WELL NO.:'""p-01

PERMIT NO.:
05-113

South Cavalcade
Client:
Project Location: Houston, TX

Sampling Date:

JProjecitNo.:
iProjectName:
SWeather Conditions:
[l. WATER LEVEL DATA (measured from top of inner well casing)

a. Depth to LNAPL: -— (ft) b. Depth to Water:
c. Depth to DNAPL: (ft) d. Total Well Depth:
e. LNAPL Thickness: (a-b) (ft) f. DNAPL Thickness:
g. Length of Water Column: ^n ,r.y| (ft) (a-d)
h. Well Volume: 4.y°l feal)

|2. WELL PURGE DATA
a. Purge Method: \ r^- ~ —
b. Field Testing Equipment: Horiba U-22

Beazer East

fob

(c-d)

(ft)
(ft)
(ft)

c. Required Total Purge Volume (If x 2c) (gals.):
d. Total Volume and Number of Well Volumes Removed: x^
e. Begin Purge Time: bc\ '• ?So End Purge Time: '\ o '. A O

Conversion Factors

(a x cf- h)

Well LD. Conv. Fact, (cf)

1 0.041

0.163

0.653

1.470

Read
No.

Lapse
Time
(min.)

Purge
Rate Temp (°C)

(± 10%)

pH
(±0.1)

Spec. Cond.

(*?>/,> ,±3%)

Eh/ORP

(mV.+lOmV)

DissO2

(mg/L+10%)
TURB

(NTU5±10%)

Salinity

%

TDS

G/L

Water
Level

(ft)
SS5SBSMH

I Vsrf
^

aCtSrll/
ftitri. -M-.4-

1
"3-.S5 C, lOUs -32- 4 ,vv ^1^.4- 20, t3

\

I Z.

P

h
i 5

u
^
T

h10
\ \

h2-! i *»
h4

\\

\

\*

^

)

i
I

i
••̂

Z4.-4r

•2.A--S
14-. tu
w.\
25.%

^5,3
zs^
Z(<..0

ru.7-
2t..^

^.^
2U-4
?CP.T.
•2-^.^

'^,°iO

v.oi
?.^o
^.^
K . o V S

V . o ^

^.CT?

•3,°^

?.qs
=),^2,

5.^HC)

^.^

7.S5
T-?4

•^^..•2-

Ut.*

54,^

^.^
U - ^ . v

u? ,'^
^-4
•*•*.!>

Sfl - 1
^^4*

S^,^
c r i > - i
6P.V
^C.'2-

-^
-4^
-n
\0

\*\
•1<z

\1#
a \
?»?)
34
?>£-
?>v

31-
o .—
o-^

.0^1

,1.8:

2-.cv

\ .°ri-

\ - -55

\ .4-2_

0.^2.

fc-qX

0.^0

n.:^

o.^
6- / -0

i!>. (>o

D. t>O

IS>4

"^^A-
\41T
^.fT
^.4
4i, o
'AL;^
^•Lo

"o\.=C

37.^ U

^. \

79:.'i-

3-T-A

^.sr
3. SAMPLE COLLECTION DATA Sampling Personnel:

Sampling Method(s) & Equip: v w ^, ^ f^i ."v'v-C'^^^xi rv\f 'ViMv^v'

^ _T

..___.

—
. — .

—

—
—

TT^

^_

,

•

.-

.

—

^^

^^

.

~

—

_~

•z-a.^
n-.wj
2-4.3.^1

*-S'5*||
^•t.\d
t^.^t I
^fc^ ig j
1* -?-CJ
Z> A4 I

Z*.^ !

XT--t*T(

^^.44-
2.^ , 9rO

U.,§^

^ -r^-^r^.

Sample I.D. (Name, Date, Time): >J.,0-, ', o^Uwltf^ * to :AO
Sample Analytical Parameters/Metbod: Benzene and Naphthalene via EPA Method S260B

Sample Start Time: \ o ~ - A i O
PID/FID READINGfs

ODOR/SHEEN:

End SampleTime: . •
) : PED/FID Mode] & lonizntion Poten tial
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GROUNDWATER SAIVtPLE
COLLECTION RECORD

WELL NO.:"~\p.

PERMIT NO.:
05-113 Client:

South Cavalcade Project Location: Houston, XX
Sampling Date:

Project No.:
Project Name:
Weather Conditions: ________^
1. WATER LEVEL DATA (measured from top of inner well casing)

a. Depth to LNAPL: — (ft) b. Depth to Water:
c. Depth to DNAPL: (ft) d. Total Well Depth:
e. LNAPL Thickness: (a-b) - (ft) f. DNAPL Thickness:
g. Length of Water Column: ^3, ;^ (ft) (a-d)

h. Well Volume: ^ .AV (gal)
2. WELL PURGE DATA

a. Purge Method: Lcn^ ?\ OVQ '-"V'-PJ? \ *"~"%

b. Field Testing Equipment: "Horiba U~22

BeazerEast

(c-d)
(ft)
(ft)

c. Required Total Purge Volume (If x 2c) (gals.): _
d. Total Volume and Number of Well Volumes Removed:

e. Begin Purge Time: End Purge Time: yi/.

Conversion Factors

(B x cf = h)

WellLD. Conv. Fact, (cf)

0.041

0.163

0.653

1.470

ead
No.

Lapse
Time
(min.)

Purge
Rate Temp (°C)

(±10%)
pH

(±0.1)

Spec. Cond.
,±3%)

Eh/ORP Diss O2 TORB
(KTU,±10%)

Salinity TDS
G/L

Water
Level

(ft)

O ,

•z. -Zo? V4.S"

-.oo , 0

O. CO

JS_ a. oo 0, o

IP
4^ 0 0.

. SAMPLE COLLECTION DATA

Sampling Method(s) £ Equip: , c

Sampling Personnel:

Sample I.D. (Name, Date, Time): '""? - r/>JiiL

Sample Analytical Parameters/Method: Benzene and Naphthalene via EPA Method 8260B

Sample Start Time: ;"i,-.i9D End SampleTime:
ID/FID READING® :

DOR/SHEEN:

OMMENTS:

PID/FID Model & lonization Potential

IMIMBI mmm jruiif^y>j*HB>«gJa**HLi
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WWyfeww«oftwE«r^ GROUND WATER SAMPLE WELL NO . : P - O ':\Ps

WSH"""^^0^7^ COLLECTION RECORD PERMIT NO.:
Project No.: 05-113 . Client: Beazer East
Pro
We
1. >

a
c
e
tr
a

h
2. ^

a
b
c,
d
e.

lead
No.

jectName: South Cavalcade Project Location: Houston, TX
a'ther Conditions: '&£"' «> Vu^-m Sampling Date: S/.Vt/t)S
#ATER LEVEL DATA (measured from top of inner well casing)
. Depth to LNAPL: — (ft) b. Depth to Water: "V*

Depth to DNAPL: * (ft) d. Total Well Depth:
LNAPL Thickness: (a-b)
Length of Water Column:
Well Volume: n.^

(ft) f. DNAPL Thickness:
->^> - vH

(

VELL PURGE DATA
Purge Method: LGt,O f to** '\tA-Wft

(ft) (a-d)

0 <N

Field Testing Equipment: Horiba U-22
Required Total Purge Volume (If x 2c) (gals.):
Total Volume and Number of Well Volumes Removed:
Begin Purge Time: t_j"i t, ̂  ^nu j. urge Time:

Lapse
Time
Cmin.)

Purge
Rate Temp C°C)

(± 10%) (±0.1)
Spec. Cond. Eh/ORP

(mV:±10raV)

-vVc«vu
o^S "

Diss 02
(mg/L,±10%)

TURJB
(NTU,±10%)

^b'5 (ft)
bM/dH (ft) 1
(c-d) (ft)

Conversion Factors

(a x cf - h)

Well ID, Conv. Fact, (cf)

1 0.041 j

(£) 0.163 1

4 0.653 " 1

6 1.470 j

ST TDS
GIL

Water I
Level j

(ft) I

WH Ctt'to >3D >?5.S \i-^ 0-^Vi? Mb H.fea ^X^l £>. \ - ^^S&J

-̂*}

3

fe»

'1

J

\.

I"1/'1! —•—O^S

33'30

ĉ^Hn
C)^H^

OBo
t̂ 'S

->»E.W

•w
\iX>

\cO

vc^)
V<>o

w^>
\l^

^,'\

?5-^

•̂  .0

'^-•>

'^5,^
•>vv

*N

wvjV1'.

i\ .ii>?»

\v.t?>
\»-^

"a

UA;^

u.Ci
U-iiiS

6-\W
ilvvtM
0 - \u-7i
O.ib^
C-ivA
0-\^i
o-iin

^5

»\H
-^

•-"iM
--v-i

•- M
-'S'^

*-^
%3\
ft^O
t. \o
C"S • w vv

4 . - \ \
T 'i^

^\\

"*& H

un :s
un.\
uvS
H% ^

H'^-O

3. SAMPLE COLLECTION DATA Sampling Personnel:

Sampling Method(s) & Equip: YX^uKX- V^-JAP

O^\

0-\
o. I

6-^
O-l

o.\
c,\

-

-

™

-
-

-

-

^^0 1
•^.oi f

cV'-f-b^ 9
\q.,o0 J

i|
1
•

^ 11
B

[-, £ £. , fl

Sample I.D. (Name, Date, Time): \ -O'Ws / c\/Vj./$l / 0 1U9O E
Sample Analytical Parameters/Method: Benzene and 'Naphthalene via EPA Method S260B |

Sample Start Time: OHvO
!

End SampleTime; -^X'^ . ; f
PrD/FID READING(s) : — PID/FID Model & Icmization Potential j
ODOR/SHEEN: j
COMMENTS: |
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GROUND WATER SAMPLK WELL NO.: 7
COLLECTION RECORD PERMIT NO.:

05-113
South Cavalcade

Client:
Project Location: Hjmston, TX

Sampling Date:

iProject'No.:
|Project Name:
IWeather. Conditions:
1. WATER LEVEL DATA (measured from top of inner well casing)

a. Depth to LNAPL: —- (ft) b. Depth to Water:
c. Depth to DNAPL: • (ft) d. Total Well Depth:
e. LNAPL Thickness: (a-b) ^ (ft) f. DNAPL Thickness:

g. Length of Water Column: 7i'7> ••Vlg^ (ft) (a-d)
h. Well Volume: ft:45 (gal)

2. WELL PURGE DATA
a. Purge Method:

Beazer East

(c-d)

(ft)
(ft)
(ft)

b. Field Testing Equipment: Horiba TJ-22
c. Required Total Purge Volume (If x 2c) (gals.): _
d. Total Volume and Number of Well Volumes Removed:
e. Beein Purge Time: ^-a-: F^rT End Purse Time:

Conversion Factors

(a x cf = h)

Well I.D. CDHV. Fact, (cf)

0.04]

0.163

0.653

1,470

iRead
No.

Lapse
Time
(min.)

Purge
Rate Temp (°C)

(±10%)
PH

(±0.1)
Spec. Cond.
( ,±3%}

Eh/ORP
(mVI±10m'\')

Diss 02
(mg/L,±10%)

TURB
(NTU,±10%)

Salinit)'

%

TDS
G/L

Water
Level

(ft)

tr v°v
^^^SiSg ĵ̂ ^^^^^^^ t̂̂ rt̂ ^^^^^^^^^^pay^^^^^^^^^^^•sKs-?*$w&y*!*:wv4*-̂

10

. O V9T 0-OD

L5_

i

O.on 2.O

0 . - no

3. SAMPLE COLLECTION DATA
Sampling Method(s) & Equip: t

Sampling Personnel: e
t7x>0

Sample I.D. (Name, Date, Time): *"")?. o
Sample Analytical Parameters/Method: Benzene and Naphthalene via EPA Method S260B

Sample Start Time: 6 ^ ". End SampIeTime:
PIDtfTD READING(s) :
ODOR/SHEEN:

OMMENTS: f-T

PID/FID Model & lonization Potential
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PrcjectMnms:

GROUND WATER SAMPLE WELL NO. : P- ^ 5"
COLLECTION RECORD mwn' NO.-
aiMaBHuaumBmtaBmaaptmKBaMMBaBgmimiin minv>*iiJTHi«iimmmujujiiM5iB»ui»rMTn..T.WTfrtmf̂ .|,-IMal|,,,, lltnt>

Client; ___ JSewJter Busl'
South Cavakade Project Location: Houston, T.X

Weather- Conditions: _Q^r^tSJ^\-y,~r ': gg^Js: Sampling Pale:
1. WATER LEVEL DATA (measured from toy nf toner wcU casing)

n. Oepth to LXA.FL: —"•"__ (ft) b, Depth to Waterr
c. Ocptii to DNAFL:"" — " (.ft) d. Total Weli Depth:

(ft) f. RNAPL riiiickness:

..fc^ 1-lcUr^

a_AV^___.
^o.^v

(c-d) —e, LNAPLTbJcknfiss: (a-b)
Length of Water Coiuntu:

h. Wftlt Volume:
2. WELL PURGE »AT

a. Piirge Method; ..
b. Field Testing Equ.ipjneui; Horiba U-2
c. Required Total Purge Volume (if s 2c) (

Total Voiunie and Ntimbw of We)! Volumes Removed:
s.^ Begip^m-gc Time:

Lapst

^-4—

.._...J2-S.'̂ lJJi4:'L:

SAMtn,F. COLLECTION DATA
SfiinjjUw.g Mcth«d(s) •!&. Ef|«ip:

Sample 1.1C>. ^ame, Date, Time): •""? •• c

Sample Anaiytit-al f 'urftmewrs/Mefhod:

Sampling F mound; £

^

Benzene: and NaDhihaic-ric.1. V;K EPA M"

End S

COM'MfJNTS: "\.- -. .-:W,A•;,!/, vb .-^ :^

Pl'D./FIB Model & louixatioa Pof*:nrfat

«iMni«wvmmni%'i^>nwniBJiM(£ii/rjM>lHn> *" "'— '* '-' -1-™-- !-

005939



GROUND WATER SAMPLE WELL NO.: \> J^
COLLECTION RECORD PERMIT NO.:

05-113
South Cavalcade

Client:
Project Location; Houston, TX

Sampling Date :

Project'No.:
Project Name:
Weather Conditions:
1. WATER LE"VEL DATA (measured from top of inner well casing)

a. Depth to LNAPL: (ft) b, Depth to Water:
c. Depth to DNAPL: (ft) d. Total Well Depth:
e. LNAPL Thickness: (a-b) (ft) f. DNAPL Thickness:
g. Length of Water Column: (ft) (a-d)
h. Well Volume:

2. \TOLL PURGE DATA
Purge Method: u 'Jto^ _V vt-f*?

BeazerEast

(c-d)

(ft)
(ft)
(ft)

(gal)

a.
b. Field Testing Equipment: Horiba U-22
c. Required Total Purge Volume (If x 2c) (gals.):
d. Total Volume and Number of Well Volumes Removed: __

Begin Purge Time: V/A>^' End Purge Time: "UU7

Conversion Factors

(a x cf = h)

Well ID. Conv. Fact, (cf)

0.04]

0.163

0.653

J.470

ead
No.

Lapse
Time
(min.)

Purge
Rate Temp (DC)

(± 10%)
pH

(±0.1)
Spec. Cond.

(-" ,/.- ,±3%)

Eh/ORP
(mV,±10mV)

Diss 02 TDXU3
(NTU,±10%)

Salinity TDS
G/L

Water
Level

(ft)

C-'}.

"It A
- VvS"

Al ) -vH

'

1 V .

SO 0- ' - )

So
so i-!, 1

^ SAMPLE COLLECTION DATA Sampling Personnel:
>—. ri

Sampling Method(s) & Equip:
Sample I.D. (Name, Date, Time):

Sample Analytical Parameters/Method: Benzene and Naphthalene via EPA Method 8260B

Sample Start Time: End SampleTime:
ID/FID READING(s) :

ODOR/SHEEN:

COMMENTS: IU.- V\i«r\ ^' / ^V

PID/FID Model & Tonization Poten tifil

tm*n>n nmt-.mi f iii • L um.*
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GROUND WATER SAMPLE WELL NO.: ~°Z^
COLLECTION RECORD PERMIT NO.:

05-113 Client:
South Cavalcade Project Location: Houston, TX

Sampling Date:

Project No.:
Project Name:
Weather Conditions: __i_______^^_Ji

1. WATER LEVEL DATA (measured from top of inner well casing)
a. Depth to LNAPL: (ft) b. Depth to Water:
c. Depth to DNAPL: (ft) d.. Total Well Depth:
e. LNAPL Thickness: (a-b) - (ft) f. DNAPL Thickness:
g. Length of Water Column: y^AA- (ft) (a-el)
h. Well Volume: 2..O5

2. WELL PURGE DATA
Purge Method: , ,^ > c

BeazerEast

Oto-U
(c-d)

(ft)
(ft)
(ft)

(gal)

a. J P f t .rr\u
b. Field Testing Equipment: Horiba U-22
c. Required Total Purge Volume (If x 2c) (gals.): • •-—
d. Total Volume and Number of Well Volumes Removed: £*_
e. Begin Purge Time: VZ-.^rj End Purge Time: J4-'. tO

A

Conversion Factors

(a x cf = h)

WellLD. Conv. Fact, (ci)

0.041

0.163

0.653

1.470

ead
No.

Lapse
Time

(min.)

Purge
Rate Temp (°C)

C± 10%)
pE

C± 0-1)

Spec. Cond. Eh/ORP

(mV,±10mV)
Dis's O2

(mg/L,±10%)
TORE

(NTU,±10%)
SalJnitj TDS

G/L

^'ater
Level

(ft)

0- to

£** -I US

!. ro 0-

A -O- oo
cg a''

- \t 0.0

O.

G ,no D.O

\J/ '=(•.(*. \ . OO

3. SAMPLE COLLECTION DATA
Sampling Metbod(s) & Equip: t

Sampling Personnel:

Sample ID. (Name, Date; Time): "1>7 M !-..c\j\~3. ff^.^/xA.^

Sample Analytical Parameters/Method: Benzene and Naphthalene via EPA Method 8260B

Sample Start Time: \ \0 End SampleTime:
PID/FID READING(s)
ODOR/SHEEN:

OMMENTS:

PID/FID Model &. lonization Potential

005941



GROUNDWATER SAMPLE
COLLECTION RECORD PERMIT NO.:

05-113 Client:
South Cavalcade Project Location: Houston, XX

jProjectNo.:
[Project Name:
[Weather Conditions: ^.Mtov '- qs'"T
jl. WATER LEVEL DAT A (measured from top of inner well casing)

Depth to LNAPL: • (ft) b. Depth to Water:
Depth to DNAPL: (ft) d.
LNAPL Thickness: (a-b) (ft) f.
Length of Water Column: 7,.^7_ (ft)
Well Volum e: 'Q,4Ar (gal)

12. WELL PURGE DATA
Purge Method:

Beazer East

Sampling Date:

a/
c.
e.

g-
h.

Total Well Deptli:
DNAPL Thickness:
(a-d)

(c-d)

(ft)
(ft)
(ft)

a.
b.
c,
d.

Field Testing Equipment: Horiba U-22
Required Total Purge Volume (If x 2c) (gals.):
Total Volume and Number of Well Volumes Removed:

Conversion Factors

(axcf=h)

Well ID. Conv. Fact (cf)

1 0.041

0.163

0.653

1.470

L-ona. jiij/Lutr jjissuz luius bauniQ1 LLH* L
,t3%) (mV^lflmV) (mg/L,±10%) (NTU,±10%) % G/L

^>U I -\a5 I 7, tt?» I O.O I ~ I •" [3-

(±10%) I (±0.1) I (^5/^,13%) (mV^lflmV) (i

3. SAMPLE COLLECTION DATA
Sampling Method(s) & Equip: cr,

Sampling Personnel:

r- PA ̂ .-m L.-H c. ^ . .^y
Sample ID. (Name, Date, Time): ">7,M .--W. r.^/i-=i. It* ,
Sample Analytical Parameters/Method: Benzene and Naphthalene via EPA Method 8260B

Sample Start Time: \7-'. End SampleTime:
READING(s) :

ODOR/SHEEN:
'COMMENTS:

PID/FID Model & lonization Potential

005942



tsr*v/RONKls*fTAL GROUNDWATER SAMPLE
COLLECTION RECORD

WELL N O . c z S , - so
PERMIT NO.:

05-113
South Cavalcade

Client:
Project Location: Houston, XX

-. e- c^ Sampling Date:

Project No.:
PfojectName:
Weather Conditions:
1. WATER LEVEL DATA (measured from top of inner well casing)

a; Depth to LNAPL: (ft) b. Depth to Water:
Depth to DNAPL: (ft) d. Total Well Depth:
LNAPL Thickness: (a-b) (ft) f. DNAPL Thickness:
Length of Water Column: \<\ - K^L- (ft) (a-d)
Well Volume: 7..4-2-^ (gal)

2. WELL PURGE DATA
a. Purge Method: Ly^ ri .̂-vO : "^iLg^:vfVi -n c- "fi^^^^

BeazerEast

5 4-
c.
e.

g.
h.

b. Field Testing Equipment: Horiba U-22

(c-d)
(ft)
(ft)

c. Required Total Purge Volume (If x 2c) (gals.): -
d. Total Volume and Number of Well Volumes Removed: .jy 4

;in Purge Time: pq ; 'xo End Purge Time: \p ^ CQ

Conversion Factors

(axcf-h)

WeUID, Conv. Fad. (of)

1

(t)

4

6

0,041

0,163

0.653

1.470

Lead

No.

Lapse
Time

(min.)

Purge
Rate Temp (°C)

(± 10%)

pH
(±0.1)

Spec. Cond. Eh/ORP Diss 02
(mg/L,±IO%)

TTXRB
(NTU,±10%)

Salinity TUS

G/L

Water
Level

(ft)

0 ja
£L. , O

2,57. 0-P

2-8 C- . CD o .0

0 & , o
0 -OC-

ZS b.o
6.

3. SAMPLE COLLECTION DATA

Sampling Method(s)& Equip:
Sampling Personnel: (c.

.-*,* ••
Sample I,D. (Name, Date, Time): A '̂Z-.s.,
Sample Analytical Parameters/h'Tethod:

Sample Start Time: ^ Q

^'.Q0_
"Benzene and Naphthalene via EPA Method S260B

End SampleTime:
PID/FID READING(s) :
ODOR/SHEEN:

OMMENTS:

PID/FID Model & lonization Potential
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GROUNDWATER SAMPLE WELL NO.: '
COLLECTION RECORD PERMIT NO.:

4o

Prdject'No.: .
Project Name:

05-113
^puth Cavalcade

Client:
Project Location: Houston, TX

BeazerEast

Weather Conditions: £

1. WATER LE'S'EL DATA (measured from top of inner well casing)
Sampling Date:

.. a. Depth to LNAPL:
c._ Depth to DNAPL:
e. Thickness: (a-b)
g. Length of Water Column:
h. Well Volume: Z

2. WELL PURGE DATA
Purge Method: LDl/J

(ft) b. Depth to Water;
"(ft) d. Total Well Depth:
(ft) f. DNAPL Thickness:

(ft) (a-d)

"lo.
(c-d)

(ft)
(ft)
(ft)

(gal)

a. •'P..
b. Field Testing Equipment: Ho rib a U-22
c. Required Total Purge Volume (If x 2c) (gals.): _
d. Total Volume and Number of Well Volumes Removed:

End Purge Time^e. Begin Purge Time:

Conversion Factors

f a x c f = h )

Well I.D. Conv. FacL (cf)

1 0.041

0.163

0.653

1.470

lead
No.

Lapse
Time
(min.)

Parge
Rate Temp C°C)

(± 10%)
pH

c± o.i
Spec. Cond.
(-S/L. ,±3%)

Eh/ORP Diss 02 1URB

(NTD,±10%)
Salinity TDS

G/L

Water
Level

(ft)

-•2-lU

o.
O.cO

3 0

, oo 0. u
-2.1O O- o . o

•27. u -262.

?;?• • s* 0,0,0 O-o

5? 4-7-. 4- 0. 0

D. 0

3. SAMPLE COLLECT!ON DATA
Sampling Method(s) & Equip: Lje.n
Sample I.D. (Name, Date, Time): '"p-;;

Sample Analytical Parameters/Method:

Sample Start Time: \ <\

Sampling Personnel: 1?

Benzene and Naphthalene via EPA Method S260B

End SampleTime:
ID/FID READING(s) :

ODOR/SHEEN:
OMMENTS:

PED/FID Model & lonization Potential

""•̂  l«—*—^^••l.fl.ll.P.I — P l̂ »l-**».»a««»«F«»-n—^M*^^-*—..̂
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INCORPORATED

GROUND WATER SAMPLE WELL NO.: "
COLLECTION RECORD PERMIT NO.

05-113 Client:
South Cavalcade Project Location: Houston, TX

P" Sampling Date:

[Project-No.:
[Project Name:
JWeather Conditions:
ji: WATER LEVEL DATA (measured from top of inner well casing)

a. Depth to LNAPL: ' (ft) b. Depth to Water:
c. Depth to DNAPL: (ft) d. Total Well Depth:
e. LNAPL Thickness: (a-b) (ft) f. DNAPL Thickness:
g. Length of Water Column: -.3 ̂ \ (ft) (a-d)
h. Well Volum e: t> ( C j \ (gal)

|2. WELL PURGE DATA
a. Purse Method:
b.
c.
d.

Beazer East

(c-d)

(ft)
(ft)
(ft)

Field Testing Equipment: Horiba U-22
Required Total Purge Volume (If x 2c) (gals.):
Total Volume and Number of Well Volumes Removed:
Begin Purge Time: U • 0$ End Purge Time:

Conversion Factors

(a x cf= h)

Wei! ID. Corn'. Fact, {cf)

&
A

6

0.04]

0.163

0.653

1.470

S3. SAMPLE COLLECTION DATA
Sampling Method(s) & Equip: . ^

Sample I.D. (Name, Date, Time): '"ft^

Sample Analytical Parameters/Method:

Sampling Personnel:

Benzene aiit^N aphtha) ene via EPA Method 8260B

Sample Start Time: \\ -. &<% End SampleTime:
SPID/FrDREADtNG(s):
ODOR/SHEEN:

^COMMENTS:

PID/FID Model & lonization Potential
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;KR

MfNViRoiwENTAL GROUND ̂ ^ATE.R SAMPLE WKLL NO.: y ZS - ^ o
RjicfanPiaB-Ts? COLLECTION RECORD PERMIT NO.:

Project\N6:
Project Nan
We'atherCc
iV'.WATER
' " &! '• -Dep

c. ' Dep
, . . - e . 'LN^
... g- Len

h. Wei
2. WELLP

a. Pttrj
b. Fiel(
c. Req
d. Tota
e. Begi

Lead

Na.

Lapse
Time
(mia.)

ic:

05-113 •
South Cavalcade

Client: BeazerEast
Project Location: Houston, TX

nditians: 7>v^s\'K\S '• ^^^ Sampling Date: ^q |4 7, /o;^
LE^'EL DATA (measured from top of inner well casing)
tli to LNAPL: (ft) b. Depth to Water:
th to DNAPL: — —
UPL Thickness: (a-b)
Ejth of Water Column:
Volume: Z.,7-~2—

(ft) d. Total Well Depth:
(ft) f. DNAPL Thickness:

1^. UJN

(vVE

(ft) (a-d)
'al)

ORGE DATA

£6 Method: , £,,^ ^ua^O :TVffi*nPrt rVC_ ^^•vJvf
i Testing Equipment: Horiba tJ-22
aired Total Purge Volume (If x 2c) (gals.): — - — „
1 Volume and Number of Well Volumes Removed:
n Purge Time: ^xr1 va,:*^^ End Purge Time: \

Purge
Rate

INT

•z

^
4
*>
c
•+
<%

1r-

Temp (°C)

(± 10%)
PH

c± o.i)
Spec. Cond. Eh/ORP

•?t ^C^^L_

4r'.\^

Diss 02

(mg/L,±10%) (NTD^IOV.)

5,^-4. (ft)
^.\,,o (ft)
(c-d) . (ft)

Conversion Factors

(a x cf - h)

WellLD. Conv. Fact (cf)

1 0.041

(2) 0.163

4 0.653

6 1,470

Salinity TDS
G/L

Water
Level

(ft)

£. 2^.A ?.^*»
^^.^

^^^^rS^»SiS?'̂ ^^^!>^ra^^feit̂ ^^^^^ îK |̂i;fc'î ^^W'KsJ^ î̂ S'Swias'̂ ssse l̂̂ ^&B^aaKSEW f

i

N /

i

\
\j/

ig l S

Z83
7.̂  , 4.

f?.-i
a^-.c;
7^.4-

V.? . fT

?£.5

•=?..^4
^.?,A

•a,^

=V.^ "

342-

7-.JW

^ • 4 1

>.dn

* 'Ui,, 0^0 Al/',?(
— —

v>,^b

q ( i - s

rt.xn'l^

o.n?
DA73

o . a%
o, \ r - ,o
O.<50

0 . i= i J

3. SAMPLE COLLECTION DATA

Sampling Method(s) & Equip: t ,-,v.\ .ci\ rv,

- \ d l iP

* ttio

**' T ^* "i"

'~\5^

- \W

- \^
"\f>q- •
- '.Ffs.

,v^V.r
Sample I.IX (Name, Date, Time): "~-V'yj;<,. u...r. ". <^ ,^

D,^

*,oO

D . cr.
0,GP-

^,^D

0 . 6c»

c>,^^>

c;. t or-.-.

TSB.o

\>y*
A\ *'N

^c.f;
^.^
Ao. -•

Sampling Personnel:

—
„-

—
— .

—
_ -

—

_—

- —

—
— -

— •

—__

E? • toto

fji , f j» -V
B

(jl, ifij'?

(^.^

C,..(J^

6, w-|-
U.uq.

i

(C \u>U:v

rs ;. u(. \<
Sample Analytical Parameters/Method: Benzene and Naphthalene via EPA Method S260B

Sample Start Time: ^ 14,' \^ End SampleTime: •
PID/FtD READING(s) :
ODOR/SHEEN:

COMMENTS: \\A.:> A^V^fe -"rkV£*0

FID/FID Model & lonization Poten tial
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TAL GROTINDWATER SAMPLE WELL No.: t
COLLECTION .RECORD PERMIT NO.:

Project No.:
Project'Name:
Weather Conditions:

05-113
South Cavalcade

Client: •
Project Location: Houston, TX

Beazer East

?>, v Sampling l>ate;
I. WATER LEVEL DATA (measured from top of inner well casing)

a. Depth to LNAPL: (ft) b. Depth to Water:
c. Depth to PNAPL: -

(ft)
e. LNA?L Thickness: (a-b)
g. Length of Water Column:
h. Well Volume: 2

2. WELL PURGE DATA
a. Purge Method: -u>

(ft) d. Total Well Depth:
(ft) f. DNAPL Thickness:

(ft) (a-d)
(c-d) (ft)

(Sal)

fee i^^"\>.
b. Field Testing Equipment: Horiba U-22
c. Required Total Purge Volume (If x 2c) (gals.): _
d. Total Volume and Number of Well Volumes Removed;
e. Begin Purge Time: \D'.7,c; End urge Time: \ \ M <

Conversion Factors

(a x cf = h)

Well ID. Com'. Fact, (cf)

1

g>

4

0.041

Q.563

0.653

1.470

lead
No.

Lapse
Time
(min.)

Purge
Rate Temp (°q

(± 10%)
PH

(± 0.1)
Spet. Cond. Eh/ORP

(mV,±10mV) (mg/L,±10%)
TORE

(NTO,±10%)

Salinity TDS
G/L

Water
Level

(ft)

3. SAMPLE COLLECTION DATA
Sampling Method(s) & Equip: ,

Sample LD. (Name, Date,-Time): ^.

Sampling Personnel:

- v-.\

Sample Analytical Parameters/Method: . Benzene and Naphthalene via EPA Method S260B

Sample Start Time: \V. \S End SampleTime: -
ID/FID REA.DING(s) :

ODOR/SHEEN:
OMMENTS:

PID/FID Model & Jonization Potential

nn^4B t̂ «k Vaita, ft **m U&lff AC_ J'
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GROUND WATER SAMPLE WELL NO.:

COLLECTION RECORD PERMIT NO.:
05-113 Client:

South Cavalcade Project Location: Houston, TX
Sampling Date:

Prpject-'No;:
Project Name: ^_^
Weather Conditions:
1... WATER LEVEL DAT A (measured from top of inner well casing)

a. 'Depth to LNAPL: ;- (ft) b. Depth to Water:
- (ft) d. Total Well Depth:

(a-b) - (ft) f. DNAPL Thickness:
Length of Water Column: 7-p - \\ (ft) (a-d)
Well-Volume: \.^> (gal)

2. WELL PURGE DATA . /
a. Purge Method:

BeazerEast

c. Depth to DNAPL: _
e. LNAPL Thickness:
.

h.

(c-d)

(ft)
(ft)
(ft)

b. Field Testing Equipment: Horiba U-22
c. Required Total Purge Volume (If x 2c) (gals.): ' _
d. Total Volume and Number of Well Volumes Removed:
e. Begin Purge Time: V"\vi End Purse Time:

Conversion Factors

( a x c f = h )

Well LD. Conv. Fact, fcf)

0.041

0.163

0.653

1.470

lead
No.

Lapse
Time
(min.)

Purge
Rate Temp (°C)

(± 10%)

pH
(± 0.1)

Spec. Cond. Eh/ORP
(mV,±IOmV)

Dlss O2
(mg/L,±10%)

TURB
(NTU,±10%)

Salinity TDS
G/L

Water
Level

(ft)

pji&t||8̂

£_ W

- -P

-o- 0-0

OH •'•> O-o

U s

1AO 0-eo O-o
0AM 0-0°

-\
&-'£>

O-VQ O-o

'. A tUjJ

VI- VO

. SAMPLE COLLECTION DATA
Sampling Method(s) & Equip:
Sample LD. (Name, Date, Time):
Sample Analytical Parameters/Method:

Sample Start Time; O"Q <?

Sampling Personnel:
. Y K *\P

\-\ / <Vv*/C*S /'
7— 1 r

Benzene and Naphthalene via EPA Method S260B

End SampleTime:
ID/FID READING(s) :
DOR/SHEEN:
OMMENTS:

FID/FID Model & lonization Potential
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GROUNDWATER SAMPLE
COLLECTION RECORD

WELL NO.:

PERMIT NO.:

~^->-A

05-113Prpject)No.:
Project Name:
Weather Conditions: \3tfr\ HC*

South Cavalcade
Client:'
Project Location: Houston, XX

Beazer East

Sampling Date:

Depth to DNAPL:

LEVEL DATA (measured from top of inner well casing)
Depth to LNAPL: ^ (ft) b. Depth to Water:

- (ft) d.
Thickness: (a-b) ~ (ft) f.

Length of Water Column: Jo^ta^. (ft)
Well Volume:

WELL PURGE DATA
Puree Method:

-AM
Total Well Depth:
DNAPL Thickness:
(a-d)

(c-d)

(ft)
(ft)
(ft)

\ (gal)

Field Testing Equipment: Horiba U-fr2
Required Total Purge Volume (If x 2c) (gals.): _
Total Volume and Number of WeD Volumes Removed:
Begin Purge Time: \O# End Purge Time:

Conversion Factors

( a x c f - h )

Well I.D. Conv. Fact (of)

0.04!

0.163

0.653

1.470

lead
No.

Lnpse
Time
(min.)

Purge
Rate Temp (°C)

(± 10%)
pB

(±0.1)
Spec. Cond. Eh/ORP Diss 02

(mg/L,±10%)
TURJS

(NTU,±IO%)
Salinity TDS

GIL

Water
Level

(ft)

V.

VI
O-l

l

M

) - n . n (3 -A

. SAMPLE COLLECTION DATA
Sampling Mcthod(s) & Equip:

Sample I.D. (Name, Date, Time):

Sampling Personnel:

Sample Analytical Parameters/Mcthod:

Sample Start Time: \&'YO

-"tV-\ f Wire's/ •(>-> \%V;.f li-^
Benzene and Naphthalene via EPA Method S260B

End SampleTime:
ID/FID READING(s) :
DOR/SHEEN:
OMMENTS:

PID/FID Model & lotiization Potential

005949



'ENVIRONMENTAL»•
INCORPORATED

GROUNDWATER SAMPLE
COLLECTION RECORD PERMIT NO.:

Project :No.:
Project' Nan-
Weather Co
1. WATER
, a. • Dep

c. Dep
e. LN^
g. Lenj
h. Well

2. WELL PI
a. Purg
b. Fielc
c. Reqi
d. Tota
e. Begi

lead

No.

Lapse
Time

(min.)

05-113 Client: i ' BeazerEast
le: South Cavalcade Project Location: Houston, XX
nditions : 'Vjih.f*^ V1^ Sampling Date: CiAI/5-i
LEVEL DATA (measured from top of inner well casing)
th to LNAPL: — (ft) b. Depth to Water:
thtoJ>NAPL:_ - (ft) d. Total Well Depth; .10. j^
.PL Thickness: (a-b)
jth of Water Column:
Volume: \ ̂ "-̂

- (ft) f. DNAPL Thiclcness:

^5

JRGEDATA * /'
r\ /t\

e Method: \^^^^^<^~\^ft\\> / OVJv

(ft) (a-d)
ill)

^ 0 /o, ~

Testing Equipment: Horiba tJ-22
lired Total Purge Volume (If x 2c) (gals.): •'-
1 Volume and Number of Well Volumes Removed:
n Purge Time: rmo End Purge Time:

Purge
Rate Temp C°C)

(± 10%)
pH

(± 0.1)

Spec. Cond. Eh/ORP
(mV,±10rnV)

Cor^J
-iM-̂  « y« /<£»5"

Diss O2 TURB

(NTU,±10%)

'^.ol (ft)

(c-d) (ft) 1

1
Conversion Factors

( a x c f - h )

Well ID. Conv. Fact, (cf) 1

! 0.041 1

2 0.163

4 0.653

6 1.470

Snliiilty TDS
G/L

Water
Level

(ft)

S /flWft X-'b
1̂ ^

S«l%5 -$x> • ,̂5H ^S.H.H O^V - ^PM? I

\

<Y\r

to

fV'~)

• î̂ i
M-^j

w&

V

'rr^ft
\)\j^r

^wo
\(c\.0

\\o\0

i^flxn

SAO
Aft i

'Sfe.fc.

£ "\^ ̂ 4.

\ $tf*fa*

^\5fv. *?nj

^"l
'̂  ,M

^l-l^_
Jen '\-j^

Pven iQ
t-^o ^

^-^"I ,

*£w/
*

1 •?

^v£D X

\A*\

^••v=)
c\.<\\

-1 Prfftft

x-\yv3

•AX. IS.fr

.̂1
^UWSOA^K.

,

\ft\Q '^/
i

®\-U
^I.M
"'3b-\

"~) C'^J Jiv'/'S"'!

,CM,bM V/r
'

-v<n
Q^ ^j

'

fcUctoE*.?
Wu

-Vtf-Q

-V)
-MO

WtAXT-isO

K

v tî 3*S'TAC

O^^ob
1 u1^ fcucf

U.\N9

<i.n\
0 -U\
O.-vv

~TO

c^ru^P

•^vi^
tWL PUv*P

> «VHH
7 W
"7 \H ^

3. SAMPLE COLLECTION DATA Sampling Personnel:

Sampling Method(s) &. Equip: ^ ̂ ^-KrACXKi . v Uvf^P.

tfU

a^
0-)

ua

—

-
"̂

"

Wf,

I

-.

^
L

V^S>e.W Bft !

Sample I.D. (Name, Date, Time): ~\A^-"VA / ^/vY'DS/ -P. "t^-^S
Sample Analytical Parameters/Method: Benzene and Naphthalene via EPA Method 8260B

Sample Start Time: ! ^H"^ End SampleTime: >*ob'S 9
PID/FID READING(s) : PID/FID Model & lonization Potential S

ODOR/SHEEN: j

COMMENTS: \it&rx>OJv ^T HO£ L/Avlt^'/U £r-c£^>^U£. \J$S "̂> I

005950



•ftrWW •NVIRONMENTAL GROUNDWATER SAMPLE WELL NO.: 'tVO - V-T-
iROr NCO"F>ORATED COLLECTION RECORD PERMIT NO.:
Broject'No.:
Project Narr
Weather Co
i.:' WATER
:;•' Jl. Dep

c. Dep
e. LN^
g. Len;
h. Wei

2. WELL PI
a. Pur|
b. Fielc
c. Reqi
d. Tota
e. Begi

lead
No.

Lapse
Time
(min.)

e:
05-113 ' Client: Beazer East 1

South Cblvacade Project Location; Houston, TX j
nditions '• 93 ,*M*iM '- ^^ ^' Sampling Date: ^<^ |\c^
LEVEL DATA (measured from top of inner well casing)
th to LNAPL: — - (ft) b. Depth to Water:
Eh to DNAPL: — — (ft) d. Total Well Depth:
J*L Thickness: (u-b)
;th of Water Column:

0<

\ « \ . v o («)
^ .^-^ (CO

(ft) f. DNAPL Thickness: (c-d)

?>^\ - u 4- (ft) (a-d)
Volume: \ . e j (gal)

JRGEDATA , '

e Method: utxo ^uxywC) ' '"•?T-_GA-P:.TV^ \jx\c, \/^jos/'f5A\>.pt.
Testing Equipment: -\\t7fijv o> A vArl-l.

iired Total Purge Volume (If x 2c) (gals.):
I Volume and Number of Well Volumes Removed: ^ I .l&CftJL
n Purge Time: *5-.c?o End Purge Time:

Purge
Rate

Temp
(deg. C)
(±10%)

pH
(S.U.)

(±0.1)

Spec. Cond.

(±3%)

Eh/ORP
(mV)

(±10mV)

\ L» '- rrt>
Diss 02
(mg/L)
(±10%)

TURB
(N'T U)

(±10%)

(ft)

Conversion Factors

( B X C f = h )

Well I.D. Corn'. Fact. (cR

£D- 0.041

2 0.163

4 0.653

6 1.470

Salinity TDS
C/L

Water
Level

(fO

Vrr b
•^=t>«y

A^v *l*.\ °l.-V\ <u..\ "5^0 A.>C

\
•2-

1)

'V

$

^
v/

•rr*>o

1
~4'

V

\>

9.C.O

'-X\ , °\

SL. ̂

^0

•*,!., 4
S7^ U

>f4fr ip>.

"D T3-

f\:^
°i^A
«i/!>a

^.%A-

°13V

°v.V

v -rr/

a,,ri.f

^-"&

•13. V

fi\A.\

^i ^V \

^Jt.o
^*y -̂V • c*

^?,-V
^.KR^e

- ̂ r-s

S > ^

-<WL

- A-to \

-^UA-

-7^7-

- 2-i^

- \"V\

X..O v—rA

T^" ^ J U * W

-^U

\,D^\

o , A^
o .us

O , -3- U

OA*4

vi CXv

A - ^ M

^A<H — - —.•iiK^sKfA-s --.•:"->;-"- v-; '̂  • --i~-.r *& '• '<&!•;• ?te
yAr-i^'^l^^.fV'^^-.'^.^^-^f'f

•ylt'|n

S<VH

o\e\*^_,

«v^^

t'ic;\O)

°\f-i°\
i

V _fl?'^-

>C|̂

3. SAMPLE COLLECTION DATA Sampling Personnel:

Sampling Mcthod(s) & Equip: U:<vO Vvu^,. > "-'^V <V.T-^VV -v-vc '~\W

——

—
—
- —

L_, "?,

-"^r

—
-

—
~

• —

—
fO^-^S?1

VVV^ '(i

2^AO

1WR8
^.A . UL

-z.*n,4\

t-u . ^
1-^.2^

2-T-. ^

^%.,C,L

„ f

c^. — 1

1

9^ "W^fT 1
_A..^ ! V-,«AL^^. I

Sample I.D. (Name, Date, Time):-Y\^v^-n_ ' ^lycrj^1 ^ . .-^ I

Sample Analytical Ptirainclcrs/Metliod: 'V^-KI-L.I-.MG-. '" ^iterru-vii V--MF- \j \A Y^A -JOO^T ,-*;*"> "rl^J

Sample Start Time: Y-V. 'so
j

End SampIcTime: g
PID/FID READING(s) : PID/FID Model & lonization Potential j
ODOR/SHEEN: j

COMMENTS; t\-v , ^..:>crr> Vfer * .«--(> t=r- "l^rM? 'TT;j '?ii^1*.K">\__i^J<^ I

005951



'ENVIRONMENTAL. GROUNDWATER SAMPLE WELL NO.:
COLLECTION RECORD PERMIT NO

05-113
South Cavalcade

Client:
Project Location: Houston, TX

\Vyx Sampling Date:

Project No.:
Project Name:
Weather Conditions:
1. WATER LEVEL DATA (measured from top of inner well casing)

a.' • Depth to LNAPL: — (ft) b. Depth to Water:
c. Depth to DNAPL: - - (ft) d. Total Well Depth:
e. LNAPL Thickness: (a-b) — (ft) f. DNAPL Thickness:
g. Length of Water Column: *&A (ft) (a-d)
h. Well Volume: \>V~1 (gal)

2. WELL PURGE DATA
a. Purge Method:

Beazer East

(c-d)

(ft)
(ft)
(ft)

b. Field Testing Equipment; Horiba TJ-22
c. Required Total Purge Volume (If x 2c) (gals.)-' -
d. Total Volume and Number of Well Volumes Removed: ^
e. Begin Purge Time: Qqjbo En^.^rg?_T_imA:_Api>O

Conversion Factors

(ax cf= h)

Welt I.D. Conv. Fact, (cf)

0.041

0.163

0,653

1.470

lead
No.

Lapse
Time
(min.)

Purge
Rate Temp (°C)

(±10%)
pH

(± 0.1)
Spec. Concl.
(7^ ,±3%)

Eli/ORP
(mV,+10mV)

Diss 02
(mg/L,±10%)

TURB
(NTU,±10%)

Salinity TDS
G/L

Water
Level

(ft)

G^V

l&.o 0 -

. SAMPLE COLLECT] ON DAT A
Sampling Mcthod(s) & Equip:
Sample I.D. (Name, Date, Time):

Sampling Personnel:

-u.y/HMte/'£
Sample Analytical Parameters/Method: Benzene and Naphthalene via EPA Method 8260B

Sample Start Time: End SampleTime:
ID/FID READING(s)
DOR/SHEEN:
OMMENTS:

PID/FED Model & lonization Potential

005952



'ENVIRONMENTAL GROUND WATER SAMPLE WELL NO.:
COLLECTION RECORD PERMIT NO

'05-113
South Cavalcade

Client: '
Project Location: Houston, XX

Sampling Date:

Project-No.:
Project"Name;
Weather Conditions:
L; WATER LEVEL DATA (measured from top of inner well casing)

a., Depth to LNAPL: -• (ft) b. Depth to Water:
c. Depth to DNAPL: = (ft) d. Total Well Depth:

_(ft) f. DNAPL Thickness:
(ft) (a-d)

Well Volume:

BeazerEast

e. LNAPL Thickness: (a-b) -
g. Length of Water Column: K\

(c-d) ~

(ft)
(ft)
(ft)

h.
2: WELL PURGE DATA

Purge Method:

V..1 (gal)

a.
b. Field Testing Equipment: Horiba U-22
c. Required Total Purge Volume (If x 2c) (gals.): _
d. Total Volume and Number of Well Volumes Removed:
e. Begin Purge Time: End Purge Time:

Conversion Factors

(a x cf = h)

Well I.D. Conv. Fact. (cO

0.041

0.163

0.653

1.470

ead
No.

Lapse
Time

(min.)

Purge

Rate Temp (°C)

(±10%)
PH

(± 0.1)

Spec. Cond.
fin ,±3%)

EIi/ORP

(mV,±10mV)
Diss 02

(mg/L,±10%)

TURB

(NTU,±10%)

Salinity TDS

G/L

Wnter

Level

(ft)

fcdo

. SAMPLE COLLECTION DATA

Sampling Method(s) & Equip: YESn^XAiTT'-CL WnP
Sample l.D. (Name, Date, Time):

Sampling Personnel:

*A-> / ciAH.M / & <n} O-j ,—t j. £_
Sample Analytical Parameters/Method: Benzene and Naphthalene via EPA Method 8260B

Sample Start Time: End SampteTime: enS'O
ID/FID READlNG(s) :
DOR/SHEEN:
OMMENTS:

PID/FID Model & Jonization Potential

005953



GROUND WATER SAMPLE
COLLECTION RECORD PERMIT NO.:

05-113 Client: ' Beazer East
South Cavalcade Project Location: Houston, TX

Sampling Date:
IProject'Narne:
[Weather Conditions: _^
1. WATERLEVEL DATA (measured from top of inner well casing)

Depth to LNAPL: • (ft) b. Depth to Water:
Depth to PNAPL: * (ft) d. Total Well Depth:
LNAPL Thickness; (a-b) .. (ft) f. DNAPL Thickness:
Length of Water Column: fr.yq- (ft) (a-d)
Well Volume: p.. "is -V (g^)

2. WELL PURGE DATA
a. Purge Method:
b. Field Testing Equipment: Horiba U-22

o1^

c.
e.
tr
ty'

h.

(c-d)

(ft)
(ft)
(ft)

c. Required Total Purge Volume (If x 2c) (gals.): —
d. Total Volume and Number of Well Volumes Removed:
e. Begin Purge Time: y-^- 2,5 End Purge Time: \-

Conversion Factors

(a x cf = h)

Wei! ID. Conv. Fact (cf)

0.041

0.163

0.653

1.470

3. SAMPLE COLLECTION DATA

Sampling Mettiod(s) &- Equip:

Sampling Personnel:

'.:?ne
Sample I.D. (Name, Date, Time): -\y^.g>-\ ". o^K^|pC,". Vl.:A-O

Sample Analytical Parameters/Method: Benzene and Naphthalene via EPA Method 8260B

Sample Start Time: 'Q?.-.A End SampleTime:
PID/FH) READING(s) :

ODOR/SHEEN:

jCOMMENTS: PTQ yl

PID/FID Model & lonization Poten tial

005954



GROUNDWATER SAMPLE
COLLECTION RECORD

WELLNO.fTVV-

PERMIT NO.:
JProjectNo.
iproject'Nan
[Weather Cc

MI WATER
[' a'. " Dep
1 c, Dep
j. e. LNJ
8 g, Len
1 h. Wei
[2. WELL P
j a. Pur<
8 b. Fieli
I c. Req
| d. Tota
! ^ Begi

[Read

I
No.

Lapse
Time

(min.)

ne:
ndi
LE
th l
th t
U>L
gth
Vo

[JR<
jeft'
ITe
uire
IV
nP

05-113 . Client: Bea'zerEast'
South Cavalcade Project Location: Houston, XX

lions: ^•.i^tAwx \ \ocj'"C" Sampling Date: t. *^[ i%/O i :S
VEL DATA (measured from top of inner well casing)
o LNAPL: (ft) b. Depth to Water:
o DNAPL: — ("
Thickness: (a-b)

of Water Column:
lume: D

ft) d. Total Well Depth:
(ft) f. DNAPL Thickness:

1 3 - V I (ft) (a-d)

frt (gal)
SEDATA
lethod: u-^ ^xo.^>(.'^ff vfiT^x-n,(-r^\/^oiTs
sting Equipment: Horiba U-22
d Total Purge Volume (If x 2c) (gals.): •
>lume and Number of Well Volumes Removed:
irge Time: \-q- -.^,0 End Purge Time: \

Purge
Rate

3-vTtEK^^^^^^^

\sn 5

Temp C°C)
(± 10%)

pH

(± 0.1)

Spec. Coiid.

r>/v..±3°/o
Eh/ORP

(mV^lOmY)

'-\.C Gvft«-

^ '- SPv

Diss O2
(mg/L,±10%)

TUItB

(NTC,±10%)

B.IP% (ft)
1(*.=?^ (fO

(c-d) (ft)

Conversion Factors

(a x cf- h) .

Well LD. Conv. Fact (cf)

©
2

4

6

Salinity

%

0.041

0.163

0,653

1.470

TDS

G/L

Water
Level

(ft)

i^-VUf-iV

j»*\w- •30. t- ^,BA io^.^ V.i2_ i - < ^ V °(<\c\
— —

0>.q<£

_̂,

3
J A

!

^

1
|

I

i
\f

\

1
1

^/

"50. «T

3o:^
?>0:4

So.<s

'1(0. O

T.2X.

^•0^

>.^
-4.(1^
^,*=\7.

Vlof^

•«.*i ^

t,o4.o

j^A.o

uA.o

^ v V

^
- Z^-V

-7_^

-So

o.oc»

O-C-0

o .00
o - oo
O. oo

qt^
c^t^o,

^v^q
^^'>i

<:>S^«>(

J3. SAMPLE COLLECTION DATA Sampling Personnel:

1 Sampling Method(s) & Equip: LtfU> -̂o...--' ~\\. a.\ &r^ \ •Tvi_.r"^ , u-ar.

—.
^

-

—

—

-—

-_

•^-rtS

^?,

•^.^•4

=f.-^4
^..?^^

e "TMA-vrr

Sample I.D- (Name, Date, Time): "\\ ;, . u . i_ *', t>o I ,•£ | ̂  ' v-^. • ^ c^
Sample Analytical Parameters/Method: Benzene andNaphdialene via EPA Method 8260B

1 Sample Start Time: \~i \ c;^ End SampleTime: -— — ^_
PID/FID READING(s) : PID/FID Model & lonization Potential
ODOJVSHEEN:

COMMENTS: \..\^ JMSV) "CfVrtUv-:.

005955



GROUNDWATER SAMPLE WELL NO.:
COLLECTION.KECORD PERMIT NO.

jPjroject'No.: J
[Project Name:
IWeather Conditions:

05-113
South Cavalcade

Client:
Project Location: Houston., XX

Beazer East

Sampling Date:
WATER LEVEL DATA (measured from top of inner well casing)

Dep'th to LNAPL: ^ ; (ft) b. Depth to Water:
Depth to DNAPL: = (ft) d.
LNAPL Thickness: (a-b) — (ft) f.
Length of Water Column: U.o.^ (ft)
Well Volume: \Jb3 (gal)

WELL'PURGE DATA
Purge Method:

Total Well Depth:
DNAPL Thickness:
(a-d)

(c-d)

(ft)
.(ft)
(ft)

Field Testing Equipment: Horiba U-22
Required Total Purge Volume (If x 2c) (gals.): _
Total Volume and Number of Well Volumes Removed:
Begin Purge Time: ; l tp End Purge Time:

Conversion Factors

(a x cf = li)

Well ID. Conv. Fact (cf)

0.041

0.163.

0.653

1.470

3. SAMPLE COLLECTION DATA

Sampling Mcthod(s) & Equip:
Sample I.D. (Name, Date, Time): ^

Sample Analytical Parameters/Method:

Sample Start Time:

Benzene and Naphthalene via EPA Method 8260B

End SampleTime:
PID/FrD READING(s):
ODOR/SHEEN:

IcOJMMElS'TS:

PID/FID Model & lonization Potential

005956



INCORPORATED

GROUND WATER SAMPLE WELL NO.:
COLLECTION RJECORD PERMIT NO.

05-113
South Cavalcade

Client:
Project Location: Houston, TX

Sui Sampling Date:

a.
c. Depth to DNAPL: _
e. LNAPL Thickness:

|Prpject\Nd:: •
ProjectName:

[Weather Conditions:
1. WATER LEVEL DATA (measured from top of inner well casing)
' • ' - '' Depth to LNAPL: > Cf£) b- ^P^b to

(ft) d. Total Well Depth:
(ft) f. DNAPL Thickness:

Length of Water Column: 3D (ft) (a-d)
Well Volume: (^ (gal)

II WELL PURGE DATA
Purge Method:

Beazer East

(a-b)

St
h.

(c-d) -

(ft)

(ft)
(ft)

a.
b. Field Testing Equipment: Horiba U-22
c. Required Total Purge Volume (If x 2c) (gals.): _
d. Total Volume and Number of Well Volumes Removed:

Conversion Factors

(a x cf = h)

Well ID. Conv. Fact, (cf)

0.041

0.163

0.653

1.470

Tlfa a

S3. SAMPLE COLLECTION DATA
Sampling Method(s) & Equip: _Yj
Sample LD. (Name, Date, Time):

Sample Analytical Parameters/Method:

Sampling Personnel:

Benzene and Naphthalene via EPA Method 8260B

Sample Start Time: End SampleTime:
PID/FID READING(s) :
ODOR/SHEEN:
COMMENTS:

PID/FID Model & lonization Potential

005957



INCORPORATED

GROUND WATER SAMPLE
COLLECTION RECORD PERMIT NO.:

05-113
South Cavalcade

Client: • ' • . : ' • ' .
Project Location: Houston, TX

Sampling Date:

Project'No::
project'Name:
Weather, Conditions:
lv WATER' LEVEL DATA (measured from top of inner well casing)

£:>:' Depth to LNAPL: - ' (ft) b. Depth to Water:
Depth" to PNAPL: (ft) d. Total Well Depth:
LNAPL Thiclcness: (a-b) _______ (ft) f. DNAPL Thickness:
Length of Water Column: 37-. AA (ft)
Well Volume: \.^3 (gal)

TOLL'PURGE DATA
Purge Method:

Beazer East

C.

e.

fi-
ll.

(c-d)
(a-d)

(ft)
(ft)
(ft)

a.
b.
c.
d.

rr\ r
Field Testing Equipment: Horiba TJ-22
Required Total Purge Volume (If x 2c) (gals.): _
Total Volume and Number of Well Volumes Removed: A

e. Begin Purge Time: \p : End Purge Time: \V. \ o

Conversion Factors

(a x cf = h)

WellLD, Conv. Fact, (cf)

0.041

0.163

0.653

1.470

lead
No.

Lapse
Time

(rain.)

Purge
Rate Temp (°C)

(± 10%) C± 0.1}

Spec. Cond.

( ,±3%)

Eh/ORP Diss O2

(mg/L,+10%)

TURJB
(NTU,±10%)

Salinitj'

%

TDS
G/L

Water
Level

(ft)

2V A

3

3. SAMPLE COLLECTION DATA
Sampling Method(s) & Equip: L.QW? ^
Sample I.D. (Name, Date, Time): TlP-

Sampling Personnel:

f
q f*; '.

Sample Analytical Parameters/Method: Benzene and Naphthalene via EPA Method 8260B

Sample Start Time.^JV •. ip End SampleTime:
ID/FID READING(s):

ODOR/SHEEN:

COMMENTS:

PID/FID Model & lonization Potential

005958



/INCORPORATED

GROUND WATER SAMPLE WELL NO.r\vO
COLLECTION RECORD PERMIT NO.:

05-113 -'•'
South'Cavalcade

Client:
Project Location; Houston, XX

Beazer East

Sampling Date:
Pfoject'Name:

[Weather Conditions:
fir WATER 'LEVEL DATA (measured from top of inner well casing)

aP ' Depth to LNAPL: .—— (ft) b. Depth to Water:
'c.: "Depih to DNAPL: (ft) d. Total Well Depth:
e. LNAPL Thickness: (a-b) (ft) f. DNAPL Thickness:

Length of "Water Column: \g. .^ (ft) (a-d)
Well Volume: Q.I^A- (gal)

L WELL PURGE DATA
a. Purge Method: u->.fo ^u^iO i^^E^sxr-Mrxw .'^-^j^
b. Field Testing Equipment: Horiba U-22 _____^__

(c-d)

(ft)
-(ft)
(ft)

O'.

• h.

c. Required Total Purge Volume (If x 2c) (gals.):
d. Total Volume and Number of Well Volumes Removed: jg.
e. Begin Purge Time: \ < j > ' ~UD End Purse Time: V io - "2- <=

Conversion Factors

(a x cf =• h)

Well I.D. Conv. Fact (cf)

0.041

0.163

0.653

1.470

Rend
No.

Lapse
Time

(min.)

Purge
Rate Temp (°C)

(± 10%)
pH

C± o.i)
Spec. Cond. Eh/ORP Diss O2

(mg/L,±10%)
TUKB

(NTU,±10%)
Salinitj1 TDS

G/L

Water
Level

(ft)

4,

z. e>.

3. SAMPLE COLLECTION DATA
Sampling Method(s) & Equip: Ur>,
Sample I.D. (Name, Date, Time): -^\,.\
Sample Analytical Parameters/Method:

Sampling Personnel:

^ u. -. ?,̂

Benzene and Naphthalene via EPA Method 826QB

Sample Start Time: End SampleTime:
PID/FJO) READING(s):
ODOR/SHEEN:

SCOMMENTS:

PID/FID Model & lonization Potential

005959



GROUND WATER SAMPLE WELL NO.: T^ -
COLLECTION RECORD PERMIT NO.:

05-113 ..Prrpject'No.:
ProjectName:
Weather Conditions: 'TX^MMM' •' c\'r*'

South Cavalcade
Client: '
Project Location: Houston, TX

BeazerEast

Sampling Date: 0^
L; WATER LEVEL DATA (measured from top of inner well casing)
?[" a? ̂ :0>epth to LNAPL: — , (ft) b. Depth to Water:
ic. .^Depth to DNAPL: . (ft) d. Total Well Depth:

e. 'LNAPL Thickness: (a-b) . (ft) f. DNAPL Thickness:
g. Length of Water Column: g.qg (ft) (a-d)
h." "Well Volume: o,yt (gal)

2. WELL PURGE DATA

a. Purge Method: J^&IAI.J^LJSWJ _''PF-R_\caTAL-T\ f , ^

/14-/QCOS.

.47. (ft)
.(ft)

(c-d)

b. Field Testing Equipment: Horiba U-22
c. Required Total Purge Volume (If x 2c) (gals.): _
d. Total Volume and Number of Well Volumes Removed:

Begin Purge Time: End Purge Time:

Conversion Factors

(a x cf = h)

Well ID. Conv. Fact (cf)

0.041

0.163

0.653

1.470

lead
No.

Lapse
Time

(nun.).

Purge
Rate TempC°Q

(± 10%)
PH

(±0.1)
Spec, Cond.

,±3%)
Eh/ORP DisB O2

(mg/L,±10%)
TUItB

(NTD,±10%)
Salinity TDS

G/L

Water
Level

(ft)

IMT 2-if.A-

TSV-

n. /6"] /U.Q

3. SAMPLE COLLECTION DATA

Sampling Method® & Equip: u
Sampling Personnel:

VS;TVM m (- KJ. ^.P
Sample T.D. (Name, Date, Time): "TV/0 •• <V Z \ o 'A
Sample Analytical Parameters/Method: Benzene and Naphthalene via EPA Method 8260B

Sample Start Time: End SampleTime:
PID/FID JREABING(s)

ODOR/SHEEN:
OMMENTS:

PID/FH) Model & lonizatioi) Potential

005960



'ENVIR&NMENTAL. GROUND WATER SAMPLE WELL NO.:
COLLECTION RECORD PERMIT NO

Project-No::
ProjectName:
Weather Conditions:

05-113
South Cavalcade

Client':
Project Location: Houston, TX

BbazerEast

Sampling Date:
i^WATER'LEVEL DATA (measured'from'top of inner well casing)

Depth to LNAPL: — (ft) b. Depth to Water:
(ft) d. Total Well Depth:

~ (ft) f. DNAPL Thickness:
-Xv^ (ft) (a-d)

AoW
c. Dep% toDNAPL:_
e. LNXPL Thicicness: (a-b) (c-d)

(ft)
(ft)
(ft)

Length of Water Column:
(gal)

2. WELt PURGE DATA
a. Purge Method: LOVA.
b. Field Testing Equipment: Horiba TJ-22
c. Required Total Purge Volume (If x 2c) (gals.): _
d. Total Volume and Number of Well Volumes Removed:
e. Begin Purge Time: VK^Q End Purge Time:

Conversion Factors

(e x cf = h)

Well [.D. Conv. Fact, (cf)

0.041

0.163

0.653

1.170

lead
No.

Lapse
Time
(min.) ,

Purge
Rate Temp (°C)

(±10%)
pH

(±0.1)
Spec. Cond.

(<y^ ,±3%)
Eh/ORP

(mV,±10mV)
Diss 02 TURB

(NTU,±10%)
Salinity TDS

G/L

Water
Level

&SSW^^^lu!RGiixpC«Spal̂ ^

-1

tfV

H..M

vs
0 A <1A

Z&L 9U- -9

. SAMPLE COLLECTION DATA Sampling Personnel:
Sampling Method(s) & Equip: \~<j'\\i V\-Q'u; : \J^AcOu^- \'^^9
Sample I.D. (Name, Date, Time):. ..^/V\i/<7ri / fx' \urj
Sample Analytical Parameters/Method: Benzene and Naphthalene via EPA Method 8260B

Sample Start Time: \Y\ T) End SampIeTime: \\'K?
ID/FID READING(s) :

ODOR/SHEEN:
OMMENTS: O"vw

PID/FID Model & lonization Potential
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GROUND WATER SAMPLE WELL NO.:'T\O
COLLECTION RECORD PERMIT NO.:

Prdject'No.:
Project Name:

05-113
South Cavalcade

Client: .. . .'•
Project Location: Houston, TX

Beazer East

Sampling Date:Weather'CondJtions: ,>
1;'WATER LEVEL DATA (measured from top of inner well casing)
: a:V: Depth to LNAPL: . • (ft) b. Depth to Water:
>' -c.' Depth to DNAPL: .. (ft) d. Total Well Depth:

e. LNAPL Thickness: (a-b) (ft) f. DNAPL Thickness:
g. Length of Water Column: i p . f S I (ft) (a"d)

t h. WelT Volume: 0,43. (gal)
2. WELL PURGE DATA -

a. Purge Method: LutuJ> PUJ^ '•'"\>EE-\SVf\ C~v\ c

(c-d)

.(ft)

(ft)

b. Field Testing Equipment: Horiba U-22
c. Required Total Purge Volume (If x 2c) (gats.):
d. .Total Volume and Number of Well Volumes Removed:
e. Begin Purge Time: \4 : 45 End Purse Time: i

Conversion Factors

(a x cf = h)

Well LD. Conv. Fact, (cf)

0.04]

0.163

0.653

1.470

lead
No.

Lapse
Time

fmin.) _

Purge
Rate Temp (°C)

(± 10%)
pH

c± o.i)
Spec. Cond. Eh/ORP

(mV^tlOmV)

Diss 02

(mg/L,±10%)

TURJ3

(NTU,±10%)

Salinity TDS

G/L

Water
Level

(ft)

.MJ n ;-aj<pp^yjTp- u- .̂--t- c; .---̂  j^j-jf^vTM^-iiaTj: y-"=^^rw-mu JMT •*+zmr J.K- yiTM i iy x.m :̂̂ .i?i3aJ>3Fi>T -̂_ î *i-jgj

** " "^ O ^T * ̂ *x»^ i I ̂ H \ \J . *V î

3

3. SAMPLE COLLECTION DATA

Sampling Method(s) &. Equip: _L.CA.;
Sample. I.D. (Name, Diite, Time): -ru\.

Sampling Personnel:

-^ (\UT\ C '

Sample Analj'ticaL Parameters/Method:

Sample Start Time:

Benzene and Naphthalene via EPA Method 8260B

End SampleTime:
ID/FID READING(s)

ODOR/SHEEN:
OMMENTS:

PID/FID Model &. lonization Potential
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GROUND WATER SAMPLE
COLLECTION RECORD PERMIT NO.:

05-113'
South Cavalcade

Client: - . . . ' '.'••' • ' . - . -
Project Location: Houston, XX

- Sampling Date:

BErojecX'NO" •
Jpfpject'Name:
SWea&er.'Conditions:

KWATERLE^^L DATA (measured from top of inner well casing)
; •a.:.'\;';JDepth to LNAPL: —~±- ~~ (ft) b. Depth to Water:

Depth to PNAPL:. (ft) d. Total Well Depth:
LNAPL ThiclcriBss: (a-b)- . (ft) f. DNAPL Thickness:
Length of Water Column: \2-.4ci (ft) (a~cl)
WeTVolume:

2. WELL PURGE DATA'
Pur^e Method:

BeazerEast

(c-cl)

(ft)
(ft)
(ft)

.
h.. (ga!)

a.
b.
c.
d.

\O
Field Testing Equipment: Horiba 0-22
Required Total Purge Volume (If i 2c) (gals.): •-
Total Volume and Number of Well Volumes Removed:

: 2.5* End Purge Time: 0^ :Be'gin Purge Time:

Conversion Factors

(a x cf = h)

Well I.D. Conv. Fact (cf)

0.0*1

0.163

0.653

1.470

SRead

No..

Lapse

Time

(min.)

Purge
Rate Temp C°C)

(± 10%)
pH

(± 0:1)

Spec. Cond. EWORP DissOl

(mg/L,±10%)

TORJB

(NTU,±10%)

Sttlinit)' TDS

G/L

Water
Level

(ft)

O. \Z-7-

O.

3. SAMPLE COLLECTION DATA
Sampling Method® & Equip: UAO
Sample ID. (Name, Date, Time):

Sampling Personnel:

Sample Analytical ParametersflMfethod: Benzene and Naphthalene via EPA Method S260B

Sample Start Time: -.4.0 End SampleTime:
PID/FED READING(s) :
ODOR/SHEEN:
COMMENTS: -

PID/FH) Model & lonization Potential
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GROUND WATER SAMPLE
COLLECTION RECORD

WELL NO.:

PERMIT NO.:
05-113

South Cavalcade
Client;
Project Location: Houston, XX

lErpjectSNo.:-
jProjec^Name:
Weather* Conditions:
L^'WATERLEVEL DATA (measured from top of inner well casing)
^a:/'-VDepth to LNAPL: (ft) b. Depth to Water:
. c.: Depth to DNAPL: - . (ft) d.
• e.' "LNAPL Thicloiess: (a-b) (ft) f.

g. Length of Water Column: sy^ (ft)
" hi 1 . Well Volume: ^ ; <%q (gal) ,

|2: TOLL PURGE DATA
a. . Purge Method: LjJvO "-
b.
c.
d.

BeazerEast

Sampling Date:

Total Well Depth:
DNAPL Thickness:
(a-d)

(c-d)

(ft)
(ft)
(ft)

Field Testing Equipment: Horiba U-22
Required Total Purge Volume (If x 2c) (gals.): _
Total Volume and Number of Well Volumes Removed:

e. Begin Purge Time: \[y. End Purge Time: \ry-/

Conversion Factors

(axcf-h)

Wdl I.D. Conv. Fact (cf)

©
4

6

0.043

0.163

0.653

1.470

BRead
No.

Lapse
time
(iriin.)

Purge
Rate Temp(°C)

(± 10%)
pH

(± 0.1)
Spec. Cond. Eh/ORP

(iriV,±lOmV)

Diss O2
(mg/L+10%)

TUKB
(NTU,±10%)

TDS
G/L

Watw
Level

(ft)

P/̂^i >M ^5.°\ -^ D. oiNrfl b I foirsl T.D.2- l - r .n^- l ^S.fJ\ I -V01 [ ^."g.1 I Q.P I — I— \ \ \ A K

o.
-o

± G. o

c. o
U *$>*><5

0,0

.-.AA

13, SAMPLE COLLECTION DATA
Sampling Method(s) & Equip: \ _ p v , ,

Sampling Personnel:

Sample I.D. (Name, Date, Time): ^i,.y-ot •
Sample Analytical Parameters/Method: Benzene and Naphthalene via EPA Method 8260B

_S_ample Start Time: End SampleTimc:
PID/FED READING(s) :

JODOR/SHEEN:
COMMENTS:

PID/I^ID Model & lonization Potential
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GROUNDWATER SAMPLE 'WELL NO.:
COLLECTION RECORD PERMIT NO.:

05-1.13 '

fProicct'Narae;r t r - . i *~• . . . • " ' - . -.• — South Csvaleade
Client:
Project Location: Houston, TX

'Bea7.cr.East

Conditious: Sampling Date:
H^WATER-LEVEL DATA (measured from top of .inner well casing)
KSP-Se&h''to UXAPL: - (ft) b- Depth to Water: U .4^ • (ft)
l-i'J2~::- tfepth to P1VAPL: (ft) d. Total WeU Depth; ..*2JL2.(2. . ' (ft)

e;".'• LJSAPL Thickness: (a-b) (ft) f. BNAPL Thickness;
j: g. Len'gtii of 'Water Column: l^-^B ^) ^"^
!;--h:r Well'Volume: 2..O^

(c-d)

(gal)

Purge Method:
h. - Field Testing Equipment: Horiba U-22
c. Required Total Purge Volume (If x 2c) (gals,): __
d. . Tola! Volume and Number ofWell Volumee Removed:
ft. Begia Purge Time: \ - = > . End Purge Time: i 7 v ' f

Conversion Factor;

(ax cf«hj

WeU ID. Coav.FacLfcn

Lapsie' Purge
Temp (°C)

l± 10%)
pB

tt fl.ll

Spe-;. Cond. Kh/ORP Dm O2
(mg/L,*IO%)

TUKB
Water
Level

(IW.

_!„_ i— ii. j-TrTTL-g

.

O o-

_3saL
"^•lo.i* A

A O T*»-

L C—'

13. SAMPLE COLLECTION DATA
Sampling Metliocl(s) & Equip: •
Sample I.D. (Name. Date, Time): ^j\

Siunpiing Fersotmel:

Sample Anatytical Pant meters/Method:

, ^ \ ̂ \ cc; J

Benzene, arid Naphtlialene via &FA MelJiod S260B

Sample SUrt Time: EndSampleTime: -W^g
READING^) : PID/FIJ) Model & loiiization Potential

COI^MENTS:
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'ENVIRONMENTAL

INCORPORATED

GROUND WATER SAMPLE WELL NO.: \AU - Lo

COLLECTION-RECORD PERMIT NO.:
OSrllS ' Client: >"•>

South Cavalcade Project Location: Houston, XX
Sampling Date:

jP,roject'No:: '• ' ••• .'
Sproject'Nanie: •_•_
I Weather Conditions:
|l?;WA'TER'LEVEL DATA (measured from top of inner well casing)-
(^"a^^V^Debth toLiNAPB:' - '••-•\ " •- (ft) b.' Depth''to.Water:

(ft) d. Total Weli'Depth:
_ _ r _ _ _ Thickness: (a-b) (ft) f. DNAPL Tliickness:

't^ngtii'of Water Column: -2.^.55 (ft) (a-d)
4 . ?)2- (gal)

.BeazerEast"1

c:>.v Depth to DNAPL:_ 4-4.
(c-d)

(ft)
(ft)
(ft)

82. WELL'PURGEDATA
a. Purge Method:
b. Field Testing Equipment: Horiba U-22
c. Required Total Purge Volume (If x 2c) (gals.): _
d. Total Volume and Number of Well Volumes Removed:

End Purse Time:e. Begin Purge Time:

Conversion Factors

(a x cf = h)

Welt I.D. Conv, Fact, (cf)

0.041

0.163

0.653

1.470

3. SAMPLE COLLECTION DATA
Sampling Method(s) & Equip: j_
Sample I.D. (Name, Date, Time):

Sampling Personnel:

Sample Analytical Parameters/Method:

Sample Start Time: jL.', 0 ^'

Benzene and Naphthalene via EPA Metb.od_8260B

End SampIeTime:
PJDD/FID READING(s) :
ODOR/SHEEN:
COMMENTS:

PID/FID Model & lonization Potential
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Supplemental Groundwater Characterization Report
South Cavalcade Superfund Site
Houston, Texas March 1, 2006

APPENDIX C
CHAIN OF CUSTODY FORMS

'EN VIKONMEN TAL.

INCOKPOKATED
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Chain of
Custody Record Severn Trent Laboratories, Inc.
STL-4124 (09011

Client

Addrgss

City

Project Name and Location (Sl3ts)

Contract/Purchase Order/Quote No.

Stale
r>
Vfr

v-, .t i..

T .̂,.

Zip Code

\MOC^
^, '̂ X

1

Sample I.D. No- and Description
(Containers for each sample may be combined on one line)

'""( - . .o~\o-~-\
"V . ••- ''S - v

"'• ' -. ) -' "\ -~ '•>:--

! ••- - '•.-; ... . i

"•; .,.-•".*-" \
r , ,; • -• \ ~\

T. - - H-\

v rvy.\Ur~^

"':"y^v>^UwKC
'v..vi~V\
"\'v>.j.- V=~; - ?>•-

T\M- 'V' \
Possible Hazard Identification

O Non-Hazard Q Flammaote D ,

Date

-.^•vbs
'J- /\K A")T

I \ / \M AjS
-"•• /i M /OS

.̂ /iv^=S

f '.:/ •* ̂ ffi
HrVw/O'S

f /

c\/\^xfr
-' - _ :*—

-:'/\A/bS
!V/\y.\7o5

Project Manager1

Telephone Number (Area Code)/Fax Number

SHe Contact

^-- r^'> ' ^ -A V " r

Lab Cbntact
., | n iiv_

Carrier/Waybill Number ^

T7*ne

V^^'
,T%3o
yc .••»-.

\t. iO
i .-.̂ .3

^-,--0

v^ )O
rv^

^VO

x'^MO

\soO

\vv>S
i

W>n Irritant D Poison B O
Turn Around 77me Required

D 24 Hours D dfl Hours D ? Days D'd Days D 21 Days

Matrix

.a

Unknoivn

1. Relinquished By

2. Relinquished By

3. Relinquished By

|

./

J

-••''

••I/
;

1 •̂

.;

\/

V'

-./

•J

\/

J

V

Containers &
Preservatives

^ i

y
y
i

'̂

.J

J

--/

^/

o
ii §

V

,/
\.
\ y

o |5

Date

Lao Number

Chain of Custody Number
"\ (~\ f\ -r™j= -"i ;-*^
^_ £^ Q Q .-" Q

Pagp !i nf .'..-''••>

_y Analysis (Attach list if
q; more space /s needed)

Z-
\

.1

V

t.f

^J

'i
' .!,

fc

\

\

I

\

t

t

5

t

_,

"'

--"

_,-

.---

-'"

'

...-'

.'

-'"

^^'

, -

Special Instructions/
Conditions of Receipt

'•^W^ .̂

\iv,b trrO ""-^-?"l

3 " P y . (A fee may de assessed ii samples are retainea
)̂ pptttrn Tr r->if>r>t P] P'̂ f" !̂ Ry' *f> P") Arrtoivo Fnr- ':: Mnn/tr; lonqsr than ! month)

R nruJJhO "^ytJ^O^O
Dale

Da(e •'

Dale

Time

Time

Time

OC Requ/remenls (Specify) ' -'-

1. Received By

2. Received By

3. Received By

Da/e Tiine

Da(e 77m e

Dale Time

Comments

DISTRIBUTION: WHITE- Hemmed to Client with Report; - S/ays with Ihe Sample; PINK • Field Copy
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Chain of
Custody Record Severn Trent Laboratories, Inc.

(0901)

Client
\'~

Address

City Slale Zip Code

Project Name and Location (State)

Project Manager ^_.r

Telephone Number (Area Code)/Fax Number -<

Site Contact LaO Conlact

Carrier/Waybill Number ^^ ,
r̂  .-. .- h ,,"Tf (ii 1 1~"\ ";'s. '. >5f ». r.-~id
v- O v- ̂  r'.O-- Ci * \ * i \ \ *<of>H i K

Ccntr-acl'PurchasB Order/Quote No. _'

Sample ID. No. and Description
(Containers lor each sample may be combined on one line)

"••-A-i-^'l,

"• -. , ,- \ \ - \•~ -. 1 ' i .-

•-, . <C; ,.„>

' "<_'•"' ' '~V~ '3'1-

<-:- DO':l\Socr
'-., -; : '. - \.\ .. ' f-

""• , .. . ... ""} - \

'

Dale

q A^ J\j^
1

v \sfcs
1 '

•••(,% /oS

Time

C^O

0'j'iHO

•<HO

\Y\-x
o^o
\b^S

\U\n

Matrix

*

Possible Hazard IrJentiHcation

CD Non-Hszara Q Ftammsb/e Q S/t('n /m'Janj Q Poison 6 Q t/n^r?ovvn

|

,/

"'_••

•v

v/

v/

,.'''

,/

1 S

Confainers fi
Preseri/a/'Ves

I
3s 1 g

,/

v

V--"

i/

V

x/

,/

Q ||

Da(e

Lai) Wumfier

Cnar'n o< Custody Number

Page '•''• nf ' • ' • - .

C Anafysis fAttacfi <i"s( if
more space is needed)

^i
.£'

3

;">

D
~s

^

r"

\
I

_.•-*'

_ . "

...'

Special Instructions/
Conditions of Receipt

-

C

TA;-U-\

>amp/e Disposal ,, . , .
(A fee may oe assessed <( samples are retained

"1 Rainrn TaClif>nl P) njcpnca) fly / ah (~l Arrive £nr Mnnlhs toflaer than 1 monthl

Turn Around Tims Required

O 2-) Houfs LJ 48 Hours CHI /Days D f4 Oays CD i" nay^ PI rwnorVLtt L.,'̂ M''U)--i,-"\

1. Relinquished By

2. Relinquished By

3. Relinquished By

Date

'-\f \k/0'^

Date

Dale

Tune

Tims

Time

OC Requirements (Specify)

!. Received By

2. HeceiVad BX

3. Received By

Date Time

Da /a 77ms

Dale Time

Comments

DISTRIBUTION: WHITE - Returned to Client with Report: CANARY • Slays wild the Sample; PINK - Field Copy
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Chain of
Custody Record ; SERVICES v:V. Severn Trent Laboratories, Inc.

11200)
Client '-

', _n A. \

Address . •

City

-. - ... -' _ •• ....

Project N_ame snd Location (Stete)

ContracVPurctiase Order/Quote No.

Sfa/e Zip Cade

... _._ ___ , "s.,,-

Project Manager

.̂M
Telephone Number (Area Code)/Fax Number

Site Contact ' Lab Conlact
V i P: ^ r-.--:- .r-,-\i V.,,\\i- -\.;i\

LJ ^ V. r

Carner/Waybiil Number

'~ *.'-•-•;} Y-:'jZ i 'V\.s_- vj. •- - '"V V\ 5/i ,- ... ,..,

* oteso-r
Sample I.D. No. and Description

(Containers lor each sample may he combined on one line)

\\r.;0 v^>.fO-A
--\;,,-- \0- *

--" j-. - '

""-' '--o •" '"A- \
'.' .:— V""'- -'''-•••'

V"1.H- b°
:ri..-r,j-"-l.O

vv-'o"" o\
Y LO *• '""'••- '.-^

• •• /o ~ 'O " l-
\--AbOMfiOb

' '-..'•.;

Possttife Hazard Identification

D Non-Hazard Q Flammable D Sfrin irnfa.i

Date

^ofos

1
1
I
i

i

V

•'•\/^ -^

Time

\\oo
\MO

'.!ol\5
v'^OO

\^E:S

vr--^
i '~\ V i-'

^v5
ilUb
••-i i •- 1".)

, . • c

\TY^O

Matrix

•9

'

t d Poison B CH Unknown '

I

-''

'•''

^

,-'r

•/

v

v'

^

-"

1 1

'•/

Containers' &"'' ""'
'Preservatives

0.

^

o
w
CM
a:

-/

i O

-•"
v-'"

f

s

J
,.,/
-,/

/

•/

-,/

1II

Date, ,

Lap. Number

V' "J '• "' ~

Chain of Custody Number

Page -~-' ( nf

cT- . Analysis (Attach Jisl if
^ more space /s needed)

9

A

-*.

i

"J.

t

.'l

\

:>
"^L

j

i

i

"j

...•

Special Instructions/
Conditions of Receipt

;;-•:_ w : \ - : _ . . . . ...-,-. .;;̂ . ..,,

Sample Disposal
(A Fee may be assessed if samples are retained

~"| Rp/nm Tn r.'i'pnf (~~| p^fifufal fly f ah [~~| An^hii/o Pnc JUnn/hs longer than 3 manths)

D 24 Hours D 48 Hours Q 7 Days D 14 Days D 2? Days D Oth»r
1 . Relinquished By -. . - - _ --. :\

• • - ' . <.;\;.-v.-.-^o v,-iv.3L'P-^A;ic-
2. Relinquished By

- 3rRelinquished By

Date
:A/'i>0/OS

Date

Date

77me

\ loo
Time

Time

T. Received By

2- Received By

3. Received By

Date

Date

Dale

Time

Time

Time

Commenfs

DISTRIBUTION: WHITE - Slays with the San'pfe: CAWARV - Returned to Client with Report: PINK - Field Copy
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Chain of
Custody Record -.SERVICES^ Severn Trent Laboratories, Inc.
STL-1124 [12001
Client

f iddress . • • ""••^

CHy State ; Zip Code ^

'•- ' '..' : — L~~ — '•— '• ' '•• -• ' '-'

Project A/gme and Location (State) t ...

Conlfacl/FurchBse Ofi^er/QuOle^Jo. ^__.

Sample ID. No. and Description
(Containers for each sample may be combined on one line)

\;i-GH

v ---C' \
• -.- . -. i .•"••)
: ' ~ '*•,•';} " '--..''

v Z. V" to
•-.''•- OO'^V^-^' -;

VOOCU^O':>0\

\' OGU'-V:^ •'••iV''1 ;:-- -•"
: ~A-'.)""'\i

-. <w.r-b •••••'
\ , , -i~v>- 'J'-.

'"\\/.j -"^-- 5

\ \ -_ j -u\- \

Da^e

c-\A%toS

1

i
1
i
i

i
J
1

1

i
i
i\
\

V

Project Manager .-[

Telephone Number (Area Co$_e)/Fax Number .._•

o-'AJi \ rl M > J*oJ *t

S//e Contact £.26 Contact

Carrier/Waybill Number f __

Time

03V}'

\O^°
--"A ".C"

\-\'S

^S'AC;
Î'.'UC-

ĵC^o

VoO

•O'io

V'l^

\^'^0

'̂ ,HO
Possib/e Hazard Identification

O Mo«-Hazsra D Flammable CD SWn .Vr/fanl D Poison 8 D

Ma(r« .
.,

t

Unhnown '

§v
/•

-'
y

-•/
v'

y
^'
/
i

•/
._/

^

1

p

Containers &
Preservatives

4)
Q

Q
M
tM S G

V--''

/
v'

v-'

->/'

-7

y

x/

,/
t,/''

o ||

Date.

Lab Dumber

Chain of Custody Number

-, '.'. .., '.". i 6
Psgp V ,' nf

•"; Analysis (Attach list if
•'• more space is needed)
.j

i:.-
0.

''•.

C\
-,

S

•I)

3
-
.— •
j
4
'i

~5>

Special instructions/
Conditions of Receipt

•rv-V^'Q

-i^V^oO
V; ;:..y.K~.,_ , •;' , -.?;>y.v/r i"

V\,f cstO 9-c^H
BufritjOW-a

\v\'S/^-^O

>ampte Disposal ' /H f _, -, , > • _,
(A fee may be assessed i! samples are retained

~~) Return Tn Client D r>ispn<al Ry 1 ab 1~~1 Archive Pnr Monf/is tonaeftttan 3 months!

D 24 Hours Q 48 Hours D 7 Days D M Days D 2 1 Days D O//IP/

f. Relinquished By ;•; '.

HI -— ' - - : I.---'

2. Relinquished By

3. Relinquished By

O r'X-VrOSV C-i *>-•/ *-'
Date

Dale

T7me

77me

Time

1. Received By

2. Received By

3. Received By

Date

Dale

Date

Time

Time

Time

Comments

DISTRIBUTION: WHITE - Stays with itie Sample; CANARY- Returned (o CHem with Report: PINK-Field Copy
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Chain of
Custody Record Severn Trent Laboratories, inc.
STL-412<1 (1200)

Client •

flddress _ .. ,- :'...

City .. S(5(e Zip Code

\ '• ,,y j .-•-. -• •-* 'V-- \ • ' ' " \ '* • ~"~

Project Name and Location (Slate)

ProjesLManager

Telephone Number (Area Code)/Fax Number

Site Contact ' Lab Coitacf

CarrierAVaybHl-Numtjer ^-r~_. -. ,- .

Contract/Purchase Order/Quote fts, .. '-'± ;' ^ \~r-i...

Sample 1.0. No. and Description
fCon(a;ners for each sample may be combined on one line)
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200 Third Avenue
Carnegie, Pennsylvania 15106

Phone:(412)279-3363
Fax:(412)279-4332

Branch Locations:

456 Route 22 West, Suite D
Whitehouse Station, New Jersey 08889

Phone: (908) 534-4501
Fax: (908) 534-6785

185 Lancaster Street, Suite 304
Portland, Maine 04101
Phone: (207) 772-8100
Fax: (207) 772-8101
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